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(54)Titie: ANTIOXIDANT COMPOSmONS AND METHODS FC« a)MPANICIN ANIMALS 
(57) Abstract 

TTie prKent invention provides, amongst others, a means to overcome the problem of oxidative stress in the domestic cat and doe 
There IS provided a method for increasing the plasma vitamin E level in a cat or dog. the method comprising the step of administerine to 
said ca^ or dog. an amount of Vitamin E sufficient to increase the plasma vitamin E level. There is also provided use of vitamin C in the 
manufacture of a dog or cat foodstuff for the prevention or treaUnent of a disorder which has a component of oxidative stress The present 
invention uUlizes antioxidant cocktail to overcome the problem of oxidative stress in a cat ot dog. Such cocktail can be used to prewit or 
treat a disorder which has a component of oxidate stress or to maintain, optimise or boost immunological response 
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Antioxidant Compositions and Methods for Companion Animals 

Free radicals are inherent in the aerobic metabolism of living organisms and are 
generated by both physiological and pathological processes. They are sometimes 
generated intentionally to serve biological functions, such as mictobicides in 
phagocyte cells, or may be accidents of chemistry following which they exhibit 
destructive behaviours. Whatever their mechanism of generation, if free radical 
production and removal is not controlled, then their effects on an organism can be 
damaging. To combat excessive and inappropriate damage, an elaborate system of 
antioxidant defences has evolved. 



When there is an unbalance between the oxidants and the antioxidants in favour of the 
oxidants, a condition of oxidative stress exists that can lead to tissue damage. 



IS 



The present invention provides, amongst others, a means to overcome the problem of 
oxidative stress in the domestic cat and dog. 
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Accordingly, a first aspect of the invention provides a method for increasing the 
plasma vitamin E level in a domesticated cat or dog, the method comprising the step of 
^d™«istering to said cat or-dog,"an amount of vitamin E sufficient to increase the 
^lasrfia vitariiiii E leVel - "llie^ mc^^ may be to the maximum/saturation point 
jTmeasurable in the plafsma of the a^^^ Thejncre^e rhay Be in the ra^ge of 2 to 3 
times the animal's jovra base line fOT-plasnja vitamin E level§;(^ourid the maximum 
physiological increase). The increase jnay 'be measured as an increase in the plasma 
vijapiin EJeyel oiup to 25%, preferably 25% or above^Cpreferably up to 50%, or 25 to 
50%, :or ev«i 50' to 90%) of an inc^vidual animal when, compared; to the plasma 
vitamin E leyel when the animal is f?d a control diet. The contipl diet^'ifof example, is 
such that .the totaj vitamin E consumption foir the cat or dog is lOIUMOOkcal. 
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. „ Vilamin E is a, coll^tiye.tenn . for several biolpgic^ly similar compounds, including 
^o§ecallpd,toqoph^^^^ 

most.^biol<jpcally. active .biolo^cal forin.cf vitamin E (also the most active 
r fj^^^"^^^^^ tissue 15 alpha-topopherpl,^itainin E cannot be synthesised in 
vivo. Vitamin E protects against the loss of cell membrane integrity, which adversely 
alters cellular and organelle function. 

V!™ts (lU). where llUof alpha- 
i : ^"'^^^ eqj»als Img ofaipha-tp Ex:ompounds have their lU 

determined by their biopotency in comparison to alRha-tocopherol as described in 
McDowell, L.R (1989) Vitamin E: In vitamins in Animal Nutrition, Chapter 4, page 

To date, leyels of vitamin ? above atid,bpyqnd the minimum levels sufficient to 
prevent vitamin E deficiency symptoms p^ent in the; domestip dog or cat have not 
been of interest. This invention identifies that the levels of vitamin E in the dog or cat 
reflect the levels pi^^t in Aeir p^vide a typical baseline 

; ^^''®M'^^ ?''^P^?s^.f¥,?n »s^n^ excecd?5d,when,.Uie animal is fed on prepared 
petfood. The prwoit ifivOTtij^n sj^pws jthat -t^^ £ in the dog and cat 

^can increased by ^nc9|ppratirig,h^^ of vitamin E in^the animaPs diet (and 

that this can be ^hieve^l by thp Pl^yisipjti of specialised prepared petfood and/or a cat 
or dog supplernoit). 
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Aspects of the ipycntipn pToyide JKfo^ ^pT.redMcmg otxidative stress in the domestic 
cat and dog. Sucji a reductipij ip o;ad?)tiye sfiiisB strengthens the inunune 

, '^^'^«??^P'?videsahea!thiCT;aj^ 
, ^ ipclude, amongst oth(^: pla^a qariwnyls (end products of protein oxidation), plasma 
lipid hyctoperoxid^ (jmarkers pf lipid oxidation),, and anti-LDL antibodies which are 
produced as a response to LDL oxidation. A decline in any of these is indicative of 
0 reduced oxidative damage. 
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r , . -M)' ir; xr TKe vStabiA E according to tfie^fiifst aspect of the ih>^ention may be in any form. It 
X - . . I - y . ) 'v=7ri - ^. 'ihaiy bfei 't&^ tofc^otriehbl; It may be alph^a-tocopherol, (d-a or dl-a) beta- 

^ " '" ' ' ^' ' tocopfierdi (d-:p or d.l-P), gamma-tocdpherol (d-y or dl-y), delta-iocopherol, alpha- 
''^ ' • * tocotrienol, beto-tocotrieiiol, gamma-tbcotnenol or delta-tocotrienol. Preferably it is 

' ' ' 5^ alpha-tbcopherol. " " - ' • • » - - 

'1 

The source of the vitamin E is not limiting. Preferred vitamin E sources include 
' ' ' vitamin' F 

, L i ^ o n ^^giat^ sj^i^y ^gj^ Preferred soQrces are isyiithestic al't^^ natural sources may be 

; ^-.y --; ■ ■^•iO-^-'u^ed/ ■ V - -'l " ^ - 

The form of administration of the vitiamiri E is libt limiting. It may be in the form of a 
diet, foodstuff or a supplement. Hereinafter in this text, the tmn "foodstufr' covers all 
' ^ ■* ' of- fodcistuff; dief and supplement: Any orthese forms may be solid, semi-sold or 

' ^ ' Tlie su])pl6me^^^ 

? ' ' . r . ddntidn WfiSdient'ly fe^hievels ^ 

: L ^ M . . ; n iiiV6hMon/'-^fe cdric^Atrkiidhs 6? thW cdiihporients' in the supplement may be used to 

^i. , : .vh . : i ? ,(20* - '^'"Wpf V^tfeifevd^^^^ This can be done by including a 

; - - ' ^ 'quaiiti^of tig S^ppleAeri^Wifli fee Wimd's cliet orby additionally feeding the animal 

a quantity of the supplement. The siipplerhent cari Be formed as a foodstuff with 
extremely high levels of one or more components of the invention which requires 
• • ailitibn bfefofe fe^i%*t6 ftfe juiirhai^^^ the siipplcment may be in any form, including 

■ ^ 25 - s6lia^'(e.g. a pk)Mpdef),^ ^effii-^dfid- (eg. k food-like "consistency/gel), a liquid or 
) . . . alternatively, it may beiri tfey'^nh 5f a Wbirf or capsule! The Uquid can conveniently 

• ' ^ ' ^ ^ ^ l>e miixei in witH^ 

■ ^ a pipette^iike dcSvice. the supplanent rhay be high in one or 
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r :ii • , : invention- or may Ke ia?/;thB form ofa-Gombined pack of at least two parts, each part 

cpntaining thereqpjredlevelofoneormor^^^ 

, !. ir,-; ■ ^r.s H -..v,.!; 

Preferably, th-; iyitaaniii E. is incorporated sinto a commercial petfood product or a 
5 commercial dietary supplement. The petfood product may be 'i dry, semi-dry, a moist 
. ,» ;or,a liquidr((irjjik) prbdacti ; Moist products include food which is sold in tins or foil 
. 5; containers a^iA has n moisture iion'/ent of 70 to 90?'i;- Diy products include food which 
have a similar compo3jt:.;in;/bu-l with 5vt0>l;5%' md^^ and presented as biscuit-like 
kibbles. The diet, foodstuff or supplement is preferably packaged. In this way the 
10 : u consumer is able to identi^r, from the .packaging, the ingredients in the food and 
identify that it is :r.u:table.foL-.nis dog or^at in questicnt - The packaging may be metal 
(usually in the form of a tin or flexifoil), plastic; 'i>af>er or card. The amount of 
moisture in any product may influence the type of packaging which can be used or is 
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The foodstuff according to the present invaition encompasses any product which a 
oi dog or cat may cohsuiile ir its diet ThuS^ the inverition cbvers standard food products, 
!; well as pet focid snackist(for-e!X3mple.m^^ The 

ifopdstuff is Ipreferably a cooked ipKsducl. Itiniay msSjiporate meat or animal derived 
Ift n ;roate»ial>(s5rch as beef, .chic£:e!i^tu^key,^lamlj;j blood ^pla^a, niairowbone etc, or two 
. ;..or in.ors!theit»f;i .'ae.fdodsfal£altematj\*e!y hiaj? beltiieat free (preferably including a 
: >, meat ,s9bstitute'isuch.asf soya, oniuzei^^UtiBhOor .i s^a^ p^ in order to provide a 
proteia= source. ; The. pro^sfeJt imy^ bbntaia^'^ sources such as soya 

protein fcoricentrate^ rjilk ^protcank; glutei et^^^^^ may also contain a starch 

5{f source saohias^ one or mQ«'gHfihsXfe.&^whekC,'^on^: iice, oats,tely etc) or may be 
A stan?h>free.::,A^lypicai;dfy .commenaal^d^^^^ contains about 30% crude 

n\ protein; about: 10r20%^faf fed' the remainder barig'^ includbg dietary 

fibre and aishi. A typicaliwet, bKnioist^product fcbiitaind'Con a dry matter basis) about 
40% fat, 50% protein and the remainder being fibre and ash. The present invention is 
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r<i ^ iparticul£\rly .relevant for a foodstuff as herein described which is sold as a diet, 
foodstuffi^rsiqiiplemerit for : * ' . > 

In the present text the terms -^domestic" dog and "domestic" cat mean dogs and cats, in 
: : r p^icular Felis domssticus dxid Canic domesticits. ''^ 

~ u The level of , plasma f vitainir : 5 dn a cat ^biP dbg can easily be determined. A 
' : representiti^^^^ example of determinmgH plasma vitamin E level is described in the 
■i^iTi jf ^ IRtrpjitoetQiyfpoiiidn of the^exampl^^^ vfi:iraB ^ . 

» 

1;P Xhe c(^nQentral|oni bf vitamin E in: a product (solid br liquid or any other fonn) can 
, L easily be determined. ^ This is: .also v described iii ^the introductory portion of the 

'^?xample§i;,cf \.j iij c *?v 'Ji ^i'.: \:.J'--:.- 

In the first aspect of the invention, the control diet ^riiay, instead, provide a total 
1 5 vitamin E to the animal of 1 5IU/400kcal. ^: 

2 , . \ft^^bly^i^ to the first aspect of the 

lis. 'imy^J^P^MM^ Throughout this text, references to 

i IT] n/ r.-ConQ^sti^^ns per ^kcalbacerto (xM^^^^^ energy intake. The 

Wta .i-KTdPtOTpimtfoBiQfjcj^ife id^1ified\ising Nutritional Requirraients of 

• (i j5>PgSf!(4985.) ^atibnal*es6aE€bfeouridil (liJ;?Si) l<Jatidnal Academy Press Washington 
d\ [x uiJ^f^^^^^h^^ of Cats (1986) National 

' ? v:-^:>R«e^tAi Gouncilj,^(^^ DC, ISBN: 0-309- 

. Q3682-8riTPiTeferTed Iteyds^foric^^ firom 35IU/400kcal, from 

25.^: c ; 4p^J/400Jkcfll^,fi^om^4?BLJ/4W^^ from 55IU/400kcal, up to 

:#Wt7jOQUJ/400kcaI.or above. vj?referred levels fof do^^are firom 30IU/400kcal, fit)m 
; , ';.4pIU/400kcal;..frpm:^^^^4^ 55IU/400kcal, from 

,v6QIlJ/400kcal, firom 65IU/400kcaljiup to^about fit)te400IU/400kcal or above. 
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for the first.aspectoft*^: invention, the raethbdmaydnclude the administration of an 
?J7iQunt of vitarain O^^^ r ^.v^: 



;?Tyitamin Qis %water,solubIe substance. It is s^mihesised rfe noyo in both the domestic 
5 > . ; cat and.the,,dfia?stir;dcg. Because it is sj'»thkisted-'& vivo/the effect of vitamin C 
£, supplen^nts in.dpgcand :C3*;hasvriot prcvi^^ In particular, the 

, t v effectof Aita)(»iniG.:suppleoe3f ioij in cat and dojii. as. a potential antioxidant and in 

; ,^ epmbinatioijAwith ■vitam'ri'E f uVpIemeiitation has nci i>e^ investigated. 
;.'-ra:'.,i':rj cl 'r vr' 1 ' J v J .:is/o-> 

1 0. The present inventic^ shows that vitamimC lftvds in a cat or a dbg can be increased by 
, supplementation. ■This'is.demonstr->.ted.by.,^ increase in plasma values following 
,,c yitamvi C!supplemfcnmion. -)rh©jnGreaseiin v^^ levels can contribute to a 

• ; . r .redactipjfjn free fa(???f]s arid therefore a i«dneti6n ih oJEidative stress in the animal. 

1 5 The vitamin C according to the first aspect of the invention liiay be in any fonn. It 
< , rnay be liqyid.^.semi-solid'or.solidw Preferably it is^k h&it stable fonn such as a fonn of 
, calcium. phosphatei'i;;, ,> -t-.r, can}.:; ■>.; i ^ 



The source of the vitamin C is not limiting. Preferred vitamin C sources hiclude 

:0 „ , .ci>'stalline^rt?ic:.aciG-(c,>tioaiHy ethylcellulose coatetf iscoitic acid, calcium 
, J P!^?^hat,er salts- 9f >ascort)ic>acid, a^^^ salt or ascoibyl.2- 

; mopophosphat^ ^ith small traces cf the^disphosphate sialt and traces of the triphophate 
. . . . .salt, caiciui^ phosphate, i^r for. fixaiaiplej- fresh liver.. ; ic 



rThe, leyel .of vitaitUE .G in,> pitc!uclKM;':Uqdi 6r a^^ othir* foim) can easily be 
determined. This is described in the introductory, part of the examples. 

. A fix^her ust#)i point ir; reMbn to the use of vitamin E in combination with vitamin 
C is their potential to act;s>'nerg?.sticaHjt. This n^ay be Assisted by the feet that vitamin 
E is lipid soluble and vitamin C is water-soluble. Alpha-tocopherol is known to sit in 
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i 1 \' ^ • j the^^ipidiinembrane.J; AscoA^^^ for example, interact at the 

interface between eell membranes 'br lipoproteins and water. Ascorbic acid rapidly 
reduces alpha-iocopherol radicals in membranes to regenerate alpha-tocopherol. The 
r . . ? ; • ; ?: V. • / bpreferred concentration of vitiamin G according to the first aspect of the invention is a 
- -iv ; . v ^5, .f\; level which preferably increased the. ptosiM vita^^ level- of an animal by up to 
; ; • . : » i ; ; / about 25% (preferably ^25%-oromore)r in comparison with when the animal is fed a 
V : ' > / ^ . L ' : /ioq Kcomrd diet,;.such tha^/?tsstotal| yitaifar; C cbhs^ is (for both a cat or a dog) 
■ j ^ic:\fr /Sjnig^OOkcal diet.; Lieypls df vitaihin G-^whteh-do^h^^^ this increase are still 

covered by the first aspect of the invention. Levels of vitamin C according to the first 
^ 's : lOr - aspcct of the invcflition include from 10, 12, 15/17; 20, 22, 25, 127, 30, 32, 38, 40, 42, 
o-w-: '< ir^h V '; :r X:: : c4Srup to about 30 inig/400kcal diet:. Preferred 1^^ for the cat are the above options 
e; ^^h.^r .j v ^ v ' * :: frora :10rto 48 ^mg/^ICGkcalKatidr-f^^ options fi-om 12 to 50 

; ' rin' 5't (:! s:,' it jmg/VK)(Hccai?. Lcvels^abuve')S5 ihg/400ktal provide hd a^^ benefit and are usually 

best avoided. 

r - f I /! ^ - ; The: first aspect of ^the invention may; include the Vadininistration of an amount of 

taurine. The taurine may be in addition^ to» dr ih^tekd of, the supplemented vitamin C 
described above. 

'/s j x' io M>rs.?.()i.>j>;' ?Twnne i^f^«uriu5u;^;iiarin0CE^^ fo^d' in a -wid^ variety of animal species. Taurine 
.VI J . e J. : - tri;!t. i.-Ll<Wianre^ilial'iadtrifin for Ae catwhich/ Unlike the do^^ unable to synthesise taurine 
Jv.. -Iq; • ij 1. ^^:cxn5 l&om^precufsoirf airiirifG? acids; Mlt iis tfiOU^t ttaat iaiiniic protects cellular membranes 

fi-om toxic componeatsiincluding oxadants/Fae increase in vitamin taurine levels in an 
animal diet can contribute to a reduction in fiee radicals and therefore a reduction in 
. k: . ; > . \ :y 25,.? ■ oxidative, stress in the: animal, in 

; ■'"ft.x:- ...t0f theJayentioh. ^.'.i. v.*; r \:<^S\ s*?^:^ < ^.lu i ^. "--'i r v . 

iv iri ' f \ - The taurine ac wording to the first aspect of the iiivientibu may be in any form. It may 

' ^ ' Vii, . oji ^fi' be, powered, crystalliiiei serni-solid or liquid:- - * •* * 
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. -.Tbe source of Ae, rgjaine . is- .n^^ 5^,^^^^. j^j^j^^^ 

,_.^>c.r^.?ffli^g^feUMgag4(jc^ 

,, . .Suitable concOTt-ations,of.te^^^ foKiseacQording teethe first aspect of the invention 
5 v. . , are usually-, detennir/ d, , to some extent a-; to . the. processing of the product (for 
, : exfmp;eoYh#er,Lhe,Rr^^^^ To maintain plasma taurine levels in 

.v;.the cat,at,th^e,nennal,ra.ige^^.(^^^^ ^^^^ g„pp,y 

,39mg of ;aim>/!cg,bqdy.weigh^ at least 19mg/kg body weight 

-0 Per#X:.,Tbefi^v,asE^tqfaiv,inyem^ 
\9 ;. a temperature method^^^^^^ leye, ^bout 

80mg/400kcal, more preferably from abgut{l.:00„ increasing even more preferably from 
120. 150. 180, 200. 220. 250. 280. 300. 320. 350. 400 and above in mg/400kcal diet 
, ? Srpdycr-^hich i according to the 

. r ; r. ¥'MJ?tiqn,are,preferably,frq aboufei3^0m3/400kcal, more preferably fix)m about 400. 
.^ii- •'iJFpas.ing sven-m^^^ 4?.0, 4530,480,; 500, 520, 550, 580, 600. 620. 

s • >:^?A:700.anjdabOiVe in^^ . ,r-;j; 



20 



,,Tlie concentration of trjnne,b,2 procuct (solid Ji^^id or in any other form) can be 
' easily dete!^ined.,Arrepresentatiye^ m^^ in the introductory portion of 

the examples. The in wvooCeleis^^..of,tauriB.3>e£ii be eiiiVanced through dietary 
supplementation. The dose response effect of dietary taurine content can be measured 
; :;t - >yiP%:Sa4eys}s. i This is afso,^?^bed imthoirtrodu .©ry portion of the examples. 

' bx "^fee fi^tJ^pectof theolnycnti^^^ administration of an amount 

5 : v; :Of a carotenp^^^^^^ 

. '.;.^*!3P»i!l)9i?nd/«jr the|au,pixe ^ de»:rib,ed above. • u. :d 

. i l>e .carotwioi^ are a group of.recfc.ocangft and yellow pigments predominantly found 
ii^ plant fopds, ,p^icu]arly foiit ari^-^^^^ and ih the tissues of animals which eat 
the plants. They are lippphilie ccmRQunds: -Some carotenoids act as a precursors of 
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-;r,vitainiin A; 'Sdme calimbl. ' property is unreldted to their antioxidant activity. 

• Caroteiididi; dan act as pWerfal Mtibxidants." Cafotbnoids are absorbed in varying 
degrees by different animal species. Carotenoids may be classified into two main 

-. ' groups; thosis based on caroteittS afeS those- baSsed on xanthophylls (which include 

♦ oxygenated'^ dcfmpoi^ds). - Gd^bh carbiertbids include; beta-carotene, alpha- 
J ' : ^ ' ■ ^ ' «aroten^4ycopcne,^utdh^zfeaxa^ Carotenoids are not proven to 

■ ''^ * ' i'-' t- '^^^beessential^nutrfents^^m 
. , r;? ijr -M i^^^l K imbbte'to (^nvePt'thepr^tH^sb^^ active vitamin A form since the 

1 - : i'v/ to ^bo;qre(?5ilred enzyme ri^^ is absent fix)m the intestinal mucosa in 

' 30 ^-'^ - cats :^hey « do riot posses 

* r~ carotene'nioledule);^- -'^ ■■, f/u. /^-j.^-'-vgr.-^'-V 

•;! .^.M rvocj; :• '00:- .0^:<. .O-.i. /^^^^ -^'c: ,0?:: QA T-J J^^" 

Viir /c .av ' iw ' ; r / - .^•31J3:iriv:e^^^ cat and dog (to 

urc " c . 1 '[ give an ihci^ased pldsma c^^^^ aaid caii cdfilribute to a reduction in oxidative 

V ,10:; ,U ^ t/: ^ 15 : ,..K 3trei:s. ^Furth'i^^, tife prfesefttihveritibh 

absorbed following their iiifcbipoMtibh^^^^i product. As mentioned 

above, the components of the first aspect of the invention may act synergistically. 
:i :o {.r,rS\ is o //ib f: ¥itipairi^E is ebhm ^rOteSfet^lieti-c'aroteftef ffoff Oxidation and may have a sparing 
r .* i'lr ;/ j-ri eifec^oa tet^^atotene i'^'^its^^ thougjiffe pr^^^ the chemical bonds of beta- 
v ii^lb dg ivh lo/a-SO/-; : :! carotrae:ifrpi&beitigi6«iailse^ "-''^^ foivrnii/t; • 
■ 00 ''f:r> t;'.?rr[«jo o&^fVZ"- v'%i>o^b rc^^/ •: ^^::ToqKOj :5?^»b • J" ;i..n.i:^'T^viq(,.' • 

/loii^o^ vvXhsisource df^thrdjirotefaoids is liot liniitiflg'^^ffla^caai include natural and synthetic 
sources. In particular, the preferred source is a natural source and includes; marigold 
: J^iiihi* meal: arid lucerhWmealX red patai oil, tomato powder, 

' i • . L , 7^ :r>25isr/T tomato pomate/pulp;<sb^^s'^^^^ ^copene).^ Sources include oils 

high in carotehdiiS levels 'ahd^'^punf 'rtkntifiidtiifed' carotenoids such as lutein, 
violaxanthin, cryptoxanthin, bixin, zeaxanthin, apo-EE (Apo-8-carotenic acid 
/ i'.; • r ' -v'^^thy^^ lycopene and capsanthin. 

r,/: _ . i: '>;^t:tjc.J. Prefen-ed levels >df total eardtenoids are fitm^^ 0.2mg/400kcal 
; ' r : ; 30 :r .raorfrom lmg/400kcal or fronl'2iit'g/4O0kcal. 
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T^^<^ncem^^tiqn§pftheJollo,wing^ . _ _ 

Beta-caroter^: 0.01 to 1.5mg/400kcal, preferably,0.5 to lmg/400kcal 

Lycopene: O.OI to 1.5mg/400kcal, preferably 0.5 to lmg/400kcal 

Lutein: 0.05 to 1.5ing/400kcal, preferably 0.5 to lmg/400kcal. : 

In part^cular,.the.present inve^^^^^^ proyidssafor.a.ijprobjnation of carotenoids in the 

first aspect of the invention. 



) ■ 



Preferred sourcesrofthp combined carotenoids. include; 
10 Red Palm Gil iarnd Marigold Meal .n>u .r 

Tomrto PovydCT, Marigold Meal .»jid Lus^^ane 
TomatO;P|5ttnac^^d Marigold MeaL^, 



I 
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As described above, the invention includes vitamin E and optionally other 
.^W^fm^ry Useful conaljinatioiK;,ef|he cpm^^^ i„ a canned or dry 

•: h;: ■ ./tf- 35-;; > * ) ni:A^ -i^i ,{■•!'"• -'-'^i ^T-r:--. vii£i?,'- 

20 Vitamin E, vitamin C, taurine, tomato powdei^anc marigdld meal 

Vitamin E, vitamin C, taurine, tomato powder and lucerne 

' ,ri.;!:.ivr:i ,{) !■ YI^SP'^^t^fWfine.Tton^ 

A combination of the present invention is; 



- , 25 

■•■-X •.. .v',;;. ■■•rci - s'^al .ooij/.a ■ :o J:>v..;:;: :>r.oo^c '> r:;'-- p'-icr-.'.. f:' 

vi-.^li r , .:' i;.-,;,',- .- e, .f.-.j-/;. oi -: .i'Approx/r.activiefCQmponent 

; ■;■ ,mf ^OOkeal aft er production TDry Pmrini^t) 

Vitamin C 20mg ascoibic add 

Vitamin E 50 lU 

30 Taurine 200mg (500 mg in wet product) 
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Lutein 0.1 7mg 

j.iOOlA,;: '^ '■ Bet^^arbtene [ *: • - O.Ohng " ' ' ' 

yv\!- O: Vv v d nt^". .i -, «^.;{ .^cs^. ^vv.> 

• • * ' ' i"->-' A fiirtliei useflil combinatidiV^bf the^^^ 

Vitamin E 50rU/400kcal 

. Yftarain C '^''^ 20h^ * * ' * 

1 0 Taurine ^ o • 5bbmg/40{kcai^ 

- Beta-birdtene ' • ^ -(KStb irmg/46bfecal ■ 

Lycopene' Im^GOkcal 

Lutein 0.5 to lmg/400kcal ' 

i . 15 : i t. . Othet niseful cbiht)dneftt^ fiibilsKitiF accoMng the invehtion, include; trace 

minerals (not direct antioxidants, but "fflrictibn ak 'cofactors within antioxidant 
metalloenzyme systems), selenium (an essential part of the antioxidant selenoenzyme, 
rsn b!o: riglutathiorie pdr6waase)r^cbl^ niaii^knese (fonning an integral part of the 

ry:l^>:i> lu f)!o:jiafltioxidto^q tte^^ dismutase and Mn-superoxide 

h^rr 20>;3ni. ■dfetftutese^q*^^^ '^^^' .a-iufi? D ah^-f^o/ ,n ;ra ^^iiV 

.-vifali50ofdam^«'^^^^ mleffibH tjFthi^^ fiirsi'aSp^t of the invention, the components 
may be administered, or consumed, simultaneously, separately, or sequentially. 

25 In accordance with a second aspect of the invention, there is provided a dog or cat 
i./vMfoodstufT Which delivers to said animal, a concentration of ingredients sufficient to 
^ V ' .. ,^0 n incf^iaseithe 
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: ' ■■ -■ ■ • • ' Pref«^ feature^ a^the.first -aspect'of the invention also apply to the second. In 

preferred levels) according to the first aspect also apply to the second. 

1 . 5, , Preferably, the dog or>cat. foodi^tuff provides ah an'tioxidaiit status of greater than 
20mg/l of vitamin E. 

:0 ': ' i : f r A third aspect pf;- the ioveotion prbvidcs a dog or cat foodstuff which provides a 

... ..r •! ?°"P««t^^^»*'nof.vitamine£t:a level according t^^ 

• vr, . : : • , 10 concentration may be i« stated according.;© the urst aspect '(jf the invention which 

» V- - " ' ' ^ - T provides the,descabed. percentage increased' or the f^articular (including preferred) 

>(■-: :o:'v'.j, levels. .-. .(-ii' -rsi' ■ ^ . r< i ''i^ 

( ' . . . i- "nie ;dpg ,pr cat foodstuif. acK>^dihg^^to may also provide a 

J;!'? ■ ' .cqpcenfratipn of vitamin Grat a concentradort Also accbftiing t6 the vitamin C levels of 
... rthe first ^«:t of the iftvention. ■/ •. • r;:.. ... 



a The dog or caf.:fobdstaff.6f-tLe third ^^jject may provide, in addition, or as an 
. alternative to the viimi^. G;. -si concentration of taurine at a concentration also 
2Q . accqrdingitpjhetamnc l^veli; of ti^is first aspecto 



.. . , . . < ; ^: . . . . ""l^ 'J^g R^crl foodstuff according to tt^^^ 

vitamin C and/or the taurine oi ras an altohativfe- a conbfentration of a carotenoid at a 
concentration also according to the carotenoid levels of the first aspect of the 

.^:i-vhs^ ?.:\?-^> : .inyqrtioar .^; {•-:i.otv-;=r::--T t'.^ \x ^--.r • A 

; ; ->o . : : • -i .n; .. .J^ferrejl features of aspects one kid two; also ^^jily fo tfie third aspect. 

, .> .'.vs'o". r;. 1-.' i. ■ .-. Vi ■ x' ■ <' ■• ."'>:•..•'- '' j.) ; 
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; ; T n (, p • : A/ourthjaspeet of;the inventidff provides a dog or eat foodstuff according to the third 

r ; . r: ': V '. . . r ; ; : ii5?^J>eGt of the inventionv for use in thfe p^^^ 
.a' 0* \^^?doS!or:cat. t r' -^u ."' ' - 

. ^ ^ ' vc:prefOTed:;features;ofa^^ 

A fifth aspect of the invention provides a dog or cat foodstuff aceording to the second, 

? Tb : . r: : > :t!!>iT4 fourth 

i ; I r; doff ; 

/ : . . ^9: , . pr^y^ntion or trea:Trient of oxidative stress as^ a component of k •'disease" or "disorder" 

. , vc » i 1 jJurinX^l^^s the disease or disorder r.iay be reduced by alfeViating (at least to an extent) a 
component of oxidative sU-ess). Such disorders include; ageing, cancer, heart disease, 
aLherosclerosis, arthritis, cataracts, inflanunatorj' bov/el disease, renal disease, renal 
7:i i < n . ..-J. failure^ neurodegenerat diseaie and iiiuriunili (such as compromised immunity). 
' ; i \ / "J^A ,90 5^1?? includkrf^ere prevention) and ^^'t^^^ stress caused by animal 

vaccinations (often armudly) and aimesthetics, which may also be used for annual 
procedures such as dental treatments (which may require general anaesthetic) and 
: i :> -rr: ; . i - t . . :^l^P9m^]tQ^ J^ :)a radiation b^With i-espect to inimune function, this is equally 
\ /r: 5. r^RB^^^^'^l? ^0 tjiose. subjects who have a cdmpfomi^ed immune function due to age 
29v .h . (9;8r.; groM(ipg: .aniinalsv.j3r' s well ds- those experiencing 

immunological challenge. The maintenance of a healthy immune response (as well as 
.c .y i- j br:K. 5 tPptimising or: boosting ati in)ir*urie fespcmSe) in anfirals who are clinically healthy is 
^ ^'^3 c'io f;or;^v'j#^i^cl^^?4rin?thisde5niti . -r : - 



25 The immune system of vertebrate animals is much 'discussed in the art (for example 
"Immunology" by Roitt, Brostaff and Male, Gower Medical Publishing, London, New 
; t^ii » :ii YpTJ?.. 1985). i, Immunological challenge^ includes infection, vaccination and other 
external factors such as anaesthesis (for example prior to surgery). It is an object of 
the present invention to provide a diet/foodstuff or supplement (and related aspects) 

30 which can be used to maintain, optimise or "boost" the immune system such that an 
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improved immune .resppnse isjgiy en on .an immunological challenge. An immune 
^onse can be monitored. by measuring antibo(UM;produced in r^^^^ to a.given 
antigen. Such, knowledge and technology is standard in the art. An improved immune 
response may be represented by a higher Jevd (ti're) of circulating antibodies within a 
given time frame, a faster detected antibody response or maintenance of the circulating 
antjbody titi-eforalon^^ : 



...... = .. ,20 



. ..25 



, , An improved immune response iassists the. arimal duri^^ 
, . and can be particularly useful for young animals, since young animals may not have a 
10 , fijlly developed, immune system. As; young animals are often vaccinated, the present 
' invention provide means by which andmproved immune response can be given by the 
animal when vaccinated.; The, present invention is particularly useful for feeding to a 
dog prior to vaccination with vaccine antigens for distemper, parvovirus and/or 
adenoyinis. , ,T5ie.ypresent: invention is -particularly useful for feeding to a cat for 
15-. . -vaqcines, oj a combined vaccina .against .Feline. Panleucop^nia, Feline CaUcivirus 
and/or Feline Hen>esvinis,, a5ie leng^^ of time suitable for feeding prior to immune 
challenge depends on the animal in question and t^^^^ The 
foo^lstuffpan be f^d^cpnsistisnaj-; Perioids fof.8,:6v4, 2 and 1 week prior to immune 
; I ; <^*?^l®"8.s aiT? s]uitable.7 ,LQng'?r;peri.ods 'ars also suitable.' 

31ie ■presOTtjinventionKalsp. pipyi^^ for a dog or a cat) for 

preventing or treating a component , of oxidative sG^s or a disorder which has a 
component of oxidative stress, said method comprising feeding said dog or cat a 
foodstuff accprding to Jhe. prgsent invention.. . The; disorders are as described above. 
,,The invpntipa also relates to a method immune response, in a dog 

or c^. to an. immunological challenge, .sad method comprising feeding a foodstuff 
according to the present invraition. 



X 
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Preferred fe9t^res of aspects one to foui; also apply to the fifth aspect. 
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' * } . ' . A sixth aspect provides ^f6ir':^i(B use of vitamin E, in the manufacture of a 
.\ -r. . J i ' : - medicament/clinicard^ 
0 " ^ i \ . .ii: disorder^which has a component of bxidativfe stress, or for the prevention or treatment 

' v tt.*'': r ' of pxidativerstress.' ^ •".i^fr'- /kj 

• • • ' '«•. -;5; ^i*.; . ■ ■■ ' . . ^i^i * i»f ' ;• 

Preferred features oiPaspebi^s bnt to jR ve alsS apply to the sixth. 

/ yrv w nv steventh aspect of the lhvMtidn pYoVidfes for -the use of vitamin E at a level of 
::r ' .If ' r25IU/400kcal or: abov^^ iiido^rited into a foodstuff as an in vivo antioxidant, in a 

« - particular- the levels of Vitamin E may be ^ the preferred levels for vitamin E set out 

y > i : V K fi?r the fkst aspect of the in wntiM '''^ *■ • ^ 

J V : := ! : An eightkaspect of the inVaniioh pkovid^^ a method for making a foodstuff according 
, :: ,:15 r to any of the. second t6 fifth Aspects of the invention the method comprising mixing 
: j > 'T tdgether at least two ihgi^dients of the^- components will be the 

.1.3 / r, 5 c;: / ) -required level iofiyitamfe a 
: 1 : i ^ i r . ind therefore^ the rhethiitt f^^^^^ the petfobd product, in any fonn, comprises 

mixing togethen the iiigrediehts for-ffi^^^^^ proddct and incorporating one or more 

20 of the components according to the invention. The component may be added at any 
f ■ A- i) 'irtime duringcthe mantifaictilre/prOT^ including at the end, as the 

[}:vy v.t-io i: r ^las^ step before psickagiiigl^'^'^-^ :o i-m'y. i ^ 

■ {.y- 0 ■ j/Mfxit iqs:^'.^^ i " *^=^--- - ^^ ■ ■ 

w ' . : fi:/:/The product; canr be ftfad^'^c'cn-ding^td^^a^^ in the art, such as in 

: , 25 r iWaltham^Bookiof 5Dog and €at Natritidn; Ed. RTB Edney, Ctepter by A. Rainbird, 
- m: / i: ^ entitled Balanced Dtet^p^es 57 to 74^^ 

A ninth aspect of the invention provides a dog or cat foodstuif comprising vitamin C 
! :. ; • : at Ja .concentration of -from^ r5mg/400kfcar<iiirt.^^ ^^^^ foodstuff or supplement 
30 details are as those described for the previous aspects of the invention in relation to the 
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15 mg/400kcal diet. Features of aspec|^:on^^itQ\eight, as herein described may be 
individual or combined options together with the vitamin C concentration accordmg to 
.^^^^ .^PF^^ 'P^"^^^-. The ijinfe- ^aspect of the invention provides a 

foodstuff useful for the prevention or treatment of a disorder which has a component 
of oxidative stress. .^^^^^^ disorde^ .^e also those as described above for the previous 
^ A^fp^ of ^he inyCTtiqny inclusion of vitamin C in a dog or cat foodstuff is unique 
in as far as it relates to the concentrations of vitamin C stated and in particular or for 
the uses given. 



15 



The vitamin C concentrations range from 15mg/400kcal upwards. Preferred levels are 
, *?se abpve 1 put above according to the preferred concentrations 

of vitamin C according to the first aspect , of the invention. Because vitamin C is 
synthesised in vivo in both the domestic cat and the domestic dog it has never been of 
. , P^j^^^^ ^^^9^?^^ con^i^er introducing to a cat or dog supplemental levels of 
vitamin C via c^t^or dog food. ^ Howwer,, th^ present invention shows that such a diet 
can be particularly useful, primarily for the production of a clinical diet/veterinary 
diet/medicament. , ^ -s . . ' 

20 The present invention also provides for the use of vitamin C in^a foodstuff for a dog or 
. ^^^^?y:^PM^^WS^^^^ ^A^^^ for the prevention or treatment of a 

disordei; which ha?^a, q<^mppn^^^^ or for the prevention or treatment 

of the oxidative stress component. Those disorders include cancer, ageing, heart 
, . y^, fisfa^e, aAerosde^^^ bowl disease, renal disease, 

25 rraal failure, nejHpdegenerative. disease.or.con^^^ for example, an 

animal suffering firom an infection. The present invention may also be used to treat or 
?ff|st ifl*f gven^t of ap inmunolpgical^^^^^ healthy animals. 



30 



The present invention also relates to a method for the prevention or treatment, in a dog 
or cat, of a disorder which has a component of oxidative stress (or of the oxidative 
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iir .lui oi :^ : : stress^component) comprisinV-fefeHing to said cat or dog a foodstuff according to the 

: c ^ ^ c 'ui'::^/ c ; ' -pig. 1, wHich shows bl'ihcfease in vham^^ status in dogs through 

Tl . v: > n n: 'J » ^siippIdnehtati^oriVithS^^^^ io6lt!j/400kcal of vitamin E. 

Fig. 2, which shows vitamin C plaana status in cats, reflecting dietary vitamin 
10 C supplementation. 

' ' = ' ^ • ' Tig. 3>Svhicli shbWsWta^in% plW^ cats with dietary vitamin E 

; I. ih i::;;nv'»: si^plemeiitation. ' ' ' ' ^ 

\;.;5 .vo:i .. . Figs.^ 4 and 3^ which 'show fWefs of mti-parvovinis antibody titres with 
: J rj nv; i i r .i: ^* ^ VtqpplWriented and u^^ post vaccination. 

Fig. 6, which shows an anti-distempW vaccine response with supplemented 
and unsupplemented diets, post vaccination. 

ro£)u^> ; ti ii : >: V^^hitii'shSBws' m anti-adonovirus antibody titres in dogs 

T Kv^iq s^rf ! ;i 1) ^^-siippleniwrte^ 

i . r .fi = ^ r -Fi^: 8/4;;^bli jjh^ in dogs fed an antioxidant diet 

::. y: 0'2Sr:.:^^' ^^^^ '^^'''--ibr ffweeks:''''" ' ' - '^'^ ■ 

; i. . ► ; FigV9, WhicH'shOws j)la!smk vitariun E levels in iibgs fed an antioxidant diet for 
8 weeks. 
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The invention wiU now be described with reference to the following non-limiting 
^''^P^^: .'^^^ .^^"^ '° *^ ^J^»y '^^f^^Mzepthat yariatjoiK of die invention 
embodied in the examples can be made, .espscial ^ in light of the teachings of the 
, ,various ref«iences,cited herein, tfes disclosures of which are incorporated by reference. 



, . i ; .< IntroduGtorv Portion :-r- •.■,>• . .-.a. , 

This section describes, firstly, how blood samples mf y be taken for determination of 
10 vitamin E, vitamin C, taurine and carotenoids. Also described are methods for 
- ■ r A.: Pf,cpmppnents in plasma and metbods.for measuring components in food. In 

i T,.;I.?d4^ion to the details,sct out below^ details regaididg analytical procedures can be 

found in McDowell L.R. (1989) Vitamin E: In Vitaaiins in Animal Nutrition Chapter 

4, page 96, Academic Press, UK. 
15 ■ ...... 

' ,s ■. Plasma and Whal e Etc od.Taurine f-. ,- . ..\ j; ..^ 

Preparation of samples:, - ;r. ^ .., ■ - r ...■;;> 

Blood samples are collected into heparinarised bottles fiom either the cephalic or 
jugular vein. Following mixing of the lEnipI^).,piLf jpl|«jr, the samples are kept on ice 
20 for transfer to the laboratory. Whole bleed is ;thjn Sozen a{'-20°C until analysis, 
r. Altemati^'ely for, plasma-measuieinentv plasma is extra Jted by centrifugation of blood 
. . n ?™R!es (at 3500.ipm forlQ:inijiiitcs.at jO?G). Plasma is.frozen at -20<*C until analysis. 

.TTie analysis, of Taurine in't:at 4>lasma^lG^^^^ by taking the sample and 

precipitating out protein by reaction with sulpho-salicylic acid solution. The sample is 

,.' ,.. i,^^?niP«ntri&ged and- th? supernatant Jiq-tfor filtCT^ i .c 

.= '. . Refe^enq^ where plasrna Uiurinie.ha$ been measured in cats: 

, ,, Earle, .K.E. and Smith,,P,Mv (1991) TheefFect of dietary taurine content on the plasma 
30 taurine concentration of the cat British Journal of Nutrition 66,227-235. 



25 
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n. :^.-o*^'<.. ^ . .Plasma. Vitamin C -n. ^. i^-c^- * u^:*>v 

• \'> )'!-,f! =iRreparation^of samples: ^ • ' o.!*/'- 

^< . . ^ isBlcod samf les are coilected into bottles 
5 from either the cephalic or jugular vein. Following mixing of the sample on a roller, 
the samples are kept on ice for transfer i:o tiie l^bOTatoiy. Plasma is extracted by 
centrifugation of blood samples (at 3500 rpm for 10 minutes at O^C). Plasma is frozen 
at -20^C until next-day analysis. Ssroplels-Si^e p^^ under subdued lighting at all 
■ r.- -.^i : ^^/tmKSi::''v''^^'-> h rA'' / .v^'j ;> j:^'' norv^*r c;:l'i \ 

^ V v. :/ l : / u 1ml plasma extracted with'Smrextractaihf (l^g^madj^^^ acid + 0.475g EDTA + 

7 t or 1 V) K V 20ml glacial acetic^ acid in SOGnir water)' - the' jprociidure is then the same as for 
? Hi M r'^ Ml oproAuct; '.i.!'^:' \ .-.'^O :Lv^vO -i- 'Mir^^ 

15 A preferred minimal dose of vitamin C to achieve an increaise in plasma in cats is 
20mg/400kcal. A preferred imiiimai dose- 8f G tested to achieve an increase in 

plasma indogs was27mg/400kcal;^' fl^i - jri jL. ii^' c 

Vlrjr > 'I'v r f^r ^/i) :(?(^ ^^^J.irii^t. r .1 V'l ^"'1^ lc\: ^i/ t'l^W- . 0'' 

i" :;:>: vu' vt:..:.^ . ; P!lasma.V>itaimin:E e u io sn^xff'i ^iur >i'^vl :y;Ov Tbic..,^... 

i^i.L- :j'^r-20i a-^AfPrepsiiiationjaf.satapl^r. .Nioif -jo - n m Trit^rt^rr .cy C 
c nci7n,r? r I.: ::, ' f ^ Blood, samptes^are xolleoted' into^*qpan^ either the cephalic or 

rr, Jrtr . ' . Cv Ji» tv; voijuguiarjirein. (Follbwinginfecmg 5'f th&samplds birirro the samples are kept on ice 
for transfer to the laboratory. Plasma is extracted by centrifiigation of blood samples 
- V- .J \ ;: :i (at 3500;rpm for lOminutes at^O®C)n 

Sampldrsizd ?==^ 250^1cri. /nie^ sampkbk after the addition of 

tocopherol acetate as internal standard. The hexane is evaporated and the residue 
dissolved . in. methanbr and injected bhto ih^ is achieved using a 

, / • - \ , s.: M ~ reverse-phase cblianri wiih methMol as Jelught with IFV detection at 285nm. 
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A preferred mininral dose of vitamin E to acWeve an increase in plasma in cats is 34 
plasma IB dogs wa? 50IU/400kcal. . . 5 ■ 5-:;i ;rfr 

Blood samples are collec^d^inte hepariu^sM iight^rotected (foil-wrapped) botUes 
ftom either the cephalic or jugular vein. Following mixing of the samples on a roUer 
the samples are kept on ice .fc>. .to labo^itory. Plasma is extracted by 

. .. :c . : ^ w.. . ceptn^^^^ Plasma is fix«en 

- ^- ^"■'^^ x-.9t ^.p..p «9ftl,ai»alj»sis;f5ampJes;ampfcpi«i Snder-sebdued U^tfag at dl times. 

The following two methods may be used to carotenoid concentration in 

plasma. 



i' 



MelliodJ., 

. ... ..^h^firs: methoci^s to measu^ the majtr c^tencSds^of interest, with the exception of 

e '4«!''P^d;2eaxarithin,^/hich^ 



The method used to detect carotenoids is;k>ariatib«-^6^that of Craft. N.E. and Wise. 
S.A., Journal of Chromatography, 589, 171-176, (1992). U " 

Thumham et. al. Clinical Chemistry, 34, 377-381, 1988. 



, . . LThe s^cn^^ethod iS to. separate- iuteifi and^aSaiitEih^and to separate the different 



The method used to detect the carotenoids is a variarlbh' of that of Yeum, Kyung-Jin 
30 Am. J. Clin. Nutr, 64. 594-602, 1996. J' 
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\r , .to jThc r extraction of 'caroteno^ fnna plasma is achieved using a variation of that of 
Thumham eL al Clinical Chemistiyi 34,-377-381^ iy88. 

5 All extractions were cameJ outj^der^rsubiiued' lighting, aiid all stock solutions of 
> ,^ caroteaioids were stored uird vargoa.?';- V/.;^ ^ ■ ..." j • 

;.-o!yti.tan^iiiiC-FoodProddctv'.). ^jo rooiJ.^v: ?3-;:np»>: .'.'} 
M ;r -5i:^Ascorbic;addis^^l^ acid which is condensed 

! IQ r>^^ Wtfij<3^Phenyienerdianiin the fluorescent qiJiiioxaline derivative. The latter is 
separated from interfering compounds by reversed-phase HPLC with fluorimetric 



Vitamins A & E Food Product 
15 The sample is hydrolysed with ethanolic pota^iiiiin hydroxide solution and the 
^xu*acted i^^ ether is removed by 

. i : nfivapqration and the residue isxlissolved in propim-2K)lv The concentration of vitamin 
A and E in the propan-2-ol extract is detennined by reversed*phase liquid 

Free Taurine - Food Product 
J Fjpee.%uriniB;is that which jsinutritionally available in a' product. 

The analysis of Free Taurine is canied out by taking the sample, adding dilute 
25 Hydrochloric acid. This is then macerated and inferred to a^volumetric flask. A 
, r . SHMll amount is then<tal:eii*apd sulphd^salicylid; 2[(:id isf added to precipitate the protein. 
The sample is then centrifiiged mid tlie 'supeniaCarit' liiquor filtered. The resulting 
solution is reacted with dansyl chloride and analysed by HPLC using fluorescence 
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0 7 . ;2Q^?^5g sample Sample is sa?>om^^ 

;:TMy*?^^?ifo"" ^toia^U^^O^C Under nitrogen and with pyrogallol as antioxidant. 
T >f After^qbpling, the M 2x250ml mixed ethers foet 

5 Ether/diethyl ether ^^' v and th^ ::..^Snic phase is washed with water until neutral. The 

. . ; [ Mf]^^^^^h}f^:^V^^^ vacuum .with BHT as antioxidant and the 

^ [i. O^f^^^^^^B^lls?^^^!'^)^^!^ are detemuned using 

1 0 In addition to the experimental work given, the invention was an indicator of improved 
: 51 r ^^^^Itii deareasipg Jli^ osm^ .fragility .ofjcat erythrocytes following feeding of the 
^ .. : . anJipxidOTt^^ 



The ability of red blood cells (erythocytes); to: v/ith^^^^^ osmotic stress was tested. 
1 5 The method involved rcrsi^^pe^^ in solutions with different 

NaCl concentrations; these are incubated 2md then xentrifuged. Haemoglobin is 
released from the cells according to their osmotic fragility. Results showed that 
.:h: L^ 5:?^?r^^^^^ invention showed a grater 

. concentrations of NaCl were 

20 required to induce the same level of heamolysis. The ability of erythocytes to tolerate 
, ^fi^^tiqns of p.^otic ^^^^ 

Example 1 ^.^ 



25 



A group of 8 dogs were maintained a nutritionally complete diet (see reference section 
repres^tatiye ,(Ue^^^ of 6 weeks prior to receiving one of the two 

supplemei)|ta^ leypls of vitamiii E (rfpha-toeopherplaceto^^ below (table 1)) 
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Table 1 : Vitamin E content m{€i{ diet before supplementation 



...^vot;:.. .1 ' ■ .-^ ■ ■■ 


Vitamiii E content before 
S lippleinentation 


^Gompigt^and'-balanced . - i ' 


8:7IU/400kcal 



: . . /i.u T!" ^Plasma'^^ Kvefe' -si^^^ only 1 week of 

r: .^ -'1 :c "SupplfemCT^^^ level. 

5 Plasma ' saturati'^oti 'ii^pebred \6 '6ccur* iffef 4 Ive'tilc of supplementation. Plasma levels 
declined to baseline levels after 2 weeks of stopping supplementation. 

: ; w ^ = • ' * • - • ' ^It cmvbe cbnbfud^ tHit diyi^ry supplementation with vitamin 

E significantly increases pla^niia staiiis i^ dbg^' by%'m'a:gnitude of 60-66% (figure 1). 

10 

;1; SI . ^ y J - ::: ^':TN:^tibx!Kiaftt Supplefhe^ Ikv ^ ^ • ^ 

^•n rs,>H aVa/.-VitaiTiirt>G ^--•^^-^'JU'-i oik ^a:-i! ::^rnhi:.l:r'-: ^J':.^ 

v^-i/ M^^ri ViHh'ODOii cilsa ^.r ih-ii b^s^.'} :^' 

u i:t7 .vo*... n: i;5^7vni :VgrdupS'6f 6-6r 9 cais w^^ 
: • ? f . i- c 1'^' ir OA c a whilst being- hfiaintifihed oh^'a nutnti&r^iffy^^^^ (see reference diet section). 

. : ; .i'.^jk v.lq oBfiseKife^>lasmaVitimiriS'e'l^ dtdtoOTstrit^ffi^^tii^^ are no significant differences 
between the groups prior to supplementation. 

As can be seen in figure 2, within 7 days the plk^a^vitamin C levels for all 4 groups 
significantly increased above their baseline prior to supplementation. 

v :: r » ^ Although lh6 Kighier \a'tM^ greater plasma values, the 

: i ^ 25^ : c ^' iricrease^Was'iiot sJgnificMly^differdrif bet^ 4 grbups. 
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... Following, the end tpf-the; supplementation period plasma vitamin C leyeis returned to 
baseline. 



. • ^ - • ' 3 These .data demonstrate that . th^^ acitioxldant ) status of cats can be increased with 
5 vitamin C supplementation of their diet at relatively low levels. 



Vitamin E 



i ^ ' Q ; ; J^^ impact of typical diestary 'dtamin E l^?yels gij ithe vitaminlE status of cats has been 
.. evaluated, as well as the effect of dietm^^suppte^ 

The plasma vitamin E concentrations of 2 groups of 12 cats maintained on 2 
V J .^^^P^rci^l piitritionally cpmphte cat^ diefs (see Reference diet section) with different 

V . 4*9^ y^^?^i" E leyeis vv^re determine^^ 
1 1 ? ^fpks apart) se^ in Table 2 demonstrate that cats maintained on a diet for a period 
> , of 4 weeks with a higher yitamin-Elevel have a relatively increased vitamin E status. 

. . Table yjtamin E pjasma^^ cats reflecting vitamin E intake 



.20 



Vitamin E content 


Plasma Vitamin E (±SD) 
iUg/ml , r 


C>0Itj/4a)kcal" ^ ■ ' . . . ^ 


26.62±7.2 


24IU/400kcai — ^ 


15.09+4.0 



25' 



In order to determine the effect of supplementation, oral vitamin E supplements (a- 
tocopherol acetate) were administered to a group of 12 cats whilst being maintained on 
the nutritionally complete diet. 

The effect of the supplementation can be seen in figure 3. Plasma vitamin E levels 
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. ir - . * - 't ^ . were significantly increas^^^^^ supi)l6niehiation, reaching saturation after 

approximately 4 to 6 weeks of supplementation. - ' 

c ' ; : ■ r ^.HenceidretaryA^taminE supplementatid 

Example 4 

. Total plasma antioxidants in cats; nomial ranges dSd influence of age. 

The total antioxidant status in the domestic cat has never previously been reported, 
r > ' ^ .1 ;i . IP i V /.The aim of this smdy \vas £0 Validate a methbd^ o total antioxidant status 

in .the^cav detenrane noilnaK in healthy adult cats and 

investigate the effect of age on total plasma antioxidant status. 

^ .c- A A iji ' :ri r.>.A coloripaetrid assay I«rG4X2332) mari^ Laboratories Limited, 

;2 . :r; ; . ' « .. : v ^^)^ validated, for the 'd^^^ antiokiilant stktus in the cat. Assay 

. / i: K : fi.^ : precision: \Vas determined both by replicate anaiysis of cat plasma samples, and of 
^ : . . ^ ,r. ; r3: . n - comme^cia^qeaiity con^^ 721013 and PAR 721014; Bio-stat 

Diagnostics), Intra and Inter assay coefficient of variation (CV) demonstrated 
:5: oj i i .acceptable; variation 5 for With plasma sample CV < 10%, 

20 and QC C V < 5%. Dilution of cat plasma produced a linear resi>onse in the assay. 

The eflfect^of ageing on plasma antioxidant^^^^ 134 cats, maintained 

t pn a range^of nutritionally complete cat foods (see diet, reference section), participated 

i _ study. . Total antioxidant status was evaluated-in single plasma samples from 69 

25 male and 65 female domestic shorthaired cats aged between 6 months and 14 years. 
AH means are quoted ± the standard deviation (SD). 

The results indicate the presence of a transitional period of antioxidant status occurring 
at approximately 6 years of age. A Newman-Keuls multiple range test showed that the 
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total , plasma iantioxi(ia2;t Status . of cats, aged Onder 6:years was significantly (p<0.01) 
hi^er than *ose:aged over 6.5 yca-s (see Table 3;?i It is not known whether a decline 
in antioxidant status at this age signals a greater susceptibility to illness or whether 
antioxidant status in this age influences lifespan in cats. 

Table 31 e r Mean tola! plasina :anti6xidalit c6ncen^^^^ ftom cats categorised 
: according to age.;i;;/;ri* iv.v^- '.sf l-u.- • ^,.a 'ii 



\.,'t; 0..' S!.'V'; t/Kn. ). .^.f 








Age Category; (yeaEs} >' ■ 


Total^Plasina Antioxiiliarit 
Status (minol/l) ± SD " 


Numbo- 
animals 


of 


■ <6 ^ ■ ' 




47 




0.872±O.f82"' 


9 




0;799i0.692'' 


78 



Siipef script denote homOgefte&uSi g^dtips " 



Example 5 



Total plasma andoxid^t'ahd stj^)iir6xide dismutai^e status in dogs 

Little is known ibdut tKe ariti6xidkiit status in'fiie dom&tic dog. The aim of this study 
•was to vaiid^e 'a method of^m^ ikiikxmt't^^ of, to^ plasma antioxidants 

(TPAO) and erythrocyte SODtstiperbxide Dismiitasej'^activity in the dog. 



Colofimetnc assay kit^ inaiflifM^^ Fb^I^dox IsOjoratories Limited were validated 
for determination of TPAO status (Kit No: NX2332 and SOD status (Kit No: SD 125 
in the dog. For TPAO, assay precision was determined both by replicate analysis of 
•dog piasmi^ saiiq)les;"ari^^ quality control (QC) material (PAR 721013 

■ and PAR 721014: biostat Diagnostics). Inter and Intra assay coefficient of variation 

■ (CV) demonstrated acceptable variation fdr sp«ctrophotometiic assays, with plasma 
; sample CV<lb% aiid..QC<5%. SOD status Wsay precision was determined by 
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10 



15 



: . rreplioatenatflalysis of dog jerythroiyte samples. 'Inter and Intra assay coefficient of 
ivaria^idn (GV) demonstrated acceptable variation for ispectrophotometric assays with 
erythrocyte sample GV< 10%.. 

TPAO and erythrocyte SOD status were evaluated in 30 male ^d 20 female dogs aged 
: f between. 9; rnonths. and. Iftlyears. i "Iren breed's vyere represented. All dogs were 
clinically normal, and had been maintained long-term on a variety of manufactured 
nutritionally complete diets. There was no apparent relationship between age and 
1i?A0:.or SOI>> activity; jbogs w^re not equally represented across the age groups 
(dat^ not shp^yn), and. |urther work is in progress to assess whether this observation is 
supported by1a "ia^ger sample size and better age spread. No significant difference was 
- seen between the gender TFAO status (male: 0.719±0.135, female: 

0.786±0..r01) 9^^^^^^^ female: 1267.61±166.34 U/g 

- Hb)r However, B2utJ^tt?. Te^t^ difference (p<0.05) between 

variance of SOD activity in male (6994.0) and female (27670.3) dogs. 



-H .i r^^'^-lif^f ^^^^^^ ''^^l^: Wf^h^^^^^^ showed a significant 

difference (p<0.01) for both SOD activity, and TPAO status, between breed but not 

. K , : .^^ : f3?Se ;e3te .5hpwj?d Beagles to have sigiiificantly 
. I r r i:-; ;to T?Aq Status p<0,01) than Labradorsand 
, ^ .YoAshireT^^^^^ . . . t . c , 



25 . . . 



Breed ,. 


;Me^,SOPa(}tiiyijy,± SD, 


Mean TPAO 
activity ± SD 


n 


Eleagle , . 


.1084.701136.24'. ; ^ 


0.569±0.094» 


10 


Labrador ■ '■ 


1323.651185.77" . ■ 


o.ssoto.in" 


15 
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^Yoricshire.X^er ,. 


tl293.76±215.54* v 


0.798±0.036'' 


5 



ill , ucni^iKxnumtj^^nwwK^pups*^^^^^ cciumns (lyewman-Aeuis mmtiple 

1^ _^ - rfingejestj { py / ^ r 'r-oo 

n^mmbefofjiriimah :-: ; r - - rfl s^vrr 

r? ^' :: ^7*^?^ ^^-^ indicsjte.tKaj it inay not: be s?ifficient to assxime a single value for nonnal 
y^ ,Sp^ md^ dbgs. iln this instance t\!/d values are required, one for 

, 1.^,^ Beagles and on(e.%^e: m^ intervals for the mean 

. I . ranges ; of TPAO st,?XiisbHndieirythocyte SOD'a^^^ Beagles are 0.569 ± 0.067 

, mmol/1 and aj384.9 ±;97:27 U/g Hb respectively, aiid f the othfer two breeds; 0.822 ± 
10 0.047 mmoyi aKid4316.2 ±88.03 U/g Hfi:^^^ " ' - ^ 

Example 6 ^ 

vv AssessmOTt^o using a fully automated 

colormetric assay ' 

f> V iFThe aim of this ctiiSy wasltb vaidiate -a cblom kit, manufactured by Randox 

> i ;Laboi;atories Ilta, f6r thc5^dfet^m^^^ status in the cat and dog. 

; Secondly^the vaHdated assay ivas'iiied 'to ass^ ciiarig^ in total antioxidant status of 
the cat and dog(vi^3th%gc 'to in other biochemical and 

20 haematological parameters^ The assay reacts 2,2'-Azino-di-(3-ethylbenzthia2oline 
< f irsulphonmate) (ABtSy '^th^^ peroxiae sxid UiCh to^ produce a radical cation ABTS" 
i whicte can* b6 measiifed^tS 600nml ' Ajilt^xiiii^ts^'pi^^ in a sample will cause 
V ■ * suppression df thisicol&iiir prbducti^^^ to a " Segrea proportional to their concentration, 
r . . Ther asssay :?wjs^p^rf6itnec^ latealysCT troche Diagnostics) using the 

25 , protocol, stippfied fcy Randox l!Sl>6rit6riesy ' A was determined by 

/. ^ replicjitf^ ate^lyw^^^ quality control 

' , (QC) mataiiai. Ibt^^assay and infra-assay CV^ Were bbith less than 5% for the QC 
material and were botft less than' 10%'forffie cat and dog plasma samples. Dilutions 
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L- 11 'l. I: '': '^^^'^^ '^'^^^'^ " *e assay. Routine haematology 

' • ' ' - Wochemistry'profiles,vmtlu^^^^ status, were perfonned on 

domestic short haired cat and on several breeds of pedigree dogs of various ages. 
Antioxidant status in the cat increased Up v> 2 months of age. but then showed a 
5 subsequent decline. No sex difference were apparent. Female dogs of less than 1 year 
i» ' . v c r/shpwed .a slight dedreaseiin -aritipxidaht StitUs. otherwise there was no significant 
, > a; -... <Phange,.wthage. Multiple regrfeasion^inalysis^^d^^^^ 
- u . . ' . ri v; rr:; laiitioxSdant status; :)albumift,:'aspafratei4iMh«>tr^^^ and calcium in the cat and 
< ■'• a ^antiDx;dant-st«us, p^^^ The validation 

.1. V :. -y-r. JP; r«$ulJs.w^,copis|4j«d tQ,be »ec4ptabte ai*d ihB--asby iff suitable forthedctemrinalioii 

of total antioxidant status in the c^t pr dpg: i^r ., • * 

Example 7 ^ 

" 15 _ , ......v' ■■ 

Vitamin C is a major water soluble antioxidant in vivo, that can delay or inhibit 

, . :: v.; r^;;. : i'^'^^;*^'??..™ ?mcellular fluids. However the response in the 

. . ; i : ; • i r; :'u*'^MC^fPif'<?W^'W) d'f^^^^^ C has not been previously 

: I, ..y. Jrfiijij'Ji}:' jji ni l"Pf?^?^S^'a "I^^; 9f ^^^^^ the effect of vitamin C 

Sr.! i jr .-.n.Hoo r! . ^^W/f^epjatipij ipijealjhyt^duHj^^^^ 

'? ev- nci;./. ;r.>:i>.n !. -jK'^^T?^^-^SS'?«?.^tiqn5vPftB^a^ 

! ..M°^^P?.A^Jud Cfeom^tfigr^phy. SubsequentlyLthe cats were allocated into 4 
.,,..,^»q>5.«?y .s|iatified «3ndomefi,|aipRfe& ensuring there were no significant differences 
{-v:,on, r'.c.>^??*%>^"P?.iP.J?spS :Vtta^^ tewelsiofjhe ;4 groups (ANOVA p>0.05). 

1- ; : ::?^^>1 suppl«nenisiay5ta}|.infe,R^ ICN Phannaceuticals, UK, 

. f^sulp,j\naly|ic^^ given o^,y ^^ 

... J^'' • T^>e .4.groups pf ^ts,receivedr.eiajer,3(5; 7.0, 10.5 or 21.0 mg vitamin 

.C/da):., .PIajmia,.-dtamin,.C. levels., werev/d^ 7, 14 and 21 days of 

supplementation, as well as. at 21 days post-supplementation. All cats were 



r.- .!? ■.(■r.:.r-r!v;:. ' . o.- 
•■•r5' atj."'';.! 

•.: T'.i; "'. .='■''■! • ••V 

.•■•;7 f' •• o . ; 

30 
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maintained on a nutritionally complete canned diet, with a vitamin C content of 1 1.6 

l-.mgflSMJ. . • £ ;Ts!;';.-'i;q'>ii/. ,f .vv >-J.n';' 

, The plasmajVitamin -C levels of the caits sigiulicantly increased at 7 days after daily 
. supplementation at all 4 dietary levels administered l^aired t-test p<0.05), and during 

.the S'jprlsjnentatior; period. these levels were maintained. Table 5. Although the 
. higher dietar5? supp»eHientation levels^ greater plasma values 

, ..when cpn^paredi with those of ths lower diist&^ levels, there were no significant 
,,differencestjb.etween-;:dietarj^ogroups in t^^^^ incrdases (repeated measures 

multifactor ANOVA using Genera! Liiicai Modfel p<0.05). "iTie plasma levels of all 

cats returned to baseline levels 21 days post-supplementation. 

. Tay e 5; Plasma Vitamin C ebniisnifirtions (ug/ml ± Sb) 



< Group 


n 


Tjai?'ofsuppieineritatiori(aay3> ' ' ■ ' ■ - 


21 days 
post- 
supplementation 




r7:i i,;-..r. .....7 


U: ■ r. 




1 


8 


3.93'±0.98 


4;73'*0.71 


4.73''d:0.39, . 


5.02''±0.64 


3.66*±0.74 


2 


8, 


4. 16*11. 18 


5,28'±0.99 , 




5.20''±0.82 


4.17*±0.73 


3 . 


,8 




5.20''±l;i6. 


.5v46''±l,02;. 


5.42'*±1.28 


4.56'±1.14 






4-41''±p.96;i 


~5.9t*'±.i^.043. 




4.17''±0.65 



5 . Heterogeneous, s^pa^cripts within. itjWs ihdic^^^^^^ difference with time 

3(Al5JOy^^.p<p.0.5) .^>^'■.; r-''-." : u.^ ;f ^• o-;: 



These data demonstrate that at tow levels of dietaiy supplan^tation with vitamin C 
, a<?nH'^»?f««J on .a daily basisi ^the plasma status of cats fcan be significantly enhanced. 
P >- ^^ontinyai supplementatipais iraquired in ordtT tb mait.tain the enhanced plasma status. 

Examples ! , ■ s',/ if.-. ->< 

Nz^MUpn and npnnal ranges of plasma ceraloplasminxoncentration in cats and dogs. 
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The cuproenzyme, ceruloplasmin has a number orfidictional roles with the body. As a 
copper storage protein, ceruloplasmin helps protect against the catalytic ability of free 
^oPPer ions. Rree copper oaa accclei'its auto doation reactions through single-electron 
.. . .^radical) transfer., as -f/elPas react wi'Ji hydrogen pbroxide to form highly reactive 
: - V, ,,hydn,xyL, radicals whi<*>«anc:lead:-lo' cfeUtffar^ di^on.' At time of trauma, 
, .,,r.,-ccniIoplasmi.n alsc ?romoteathe c^nversibri^^f iron from its pro-oxidant fenous forai 
. to ferric iron.- As- an acute phase- -protein, ceruloplasmin can be indicative of 
; , inflammaUpn.or infection.aindithus be^^^^^ with serum ferritin as a 

-..•■JO :-.'Tieasure of iron stores. ^.^C ; r/^r. .A /Oi'-'- f-::.!:,'' ••;.•„':■■■• O.' 

A colorimetric method to detemine ceniloplasmin oxidase activity in cats and dogs 
,,Ayas vahdated^based^^^ and Nomoto, S. (1990) Clin. 

*^'^°^'"WP^Pheiyle^9dian^^a^ theiubs^e. Two dog and two cat serum 
il^Ples wer^ "^atlysed tdij tinies^^^^^^ a single- nin. - Intra-assay coefficient of 
- : J'^'}^^ dog samples, and 1.81% and 

^1 An^wMs^e samples on.;ten separate days, inter-assay 
^'''-^-■'^^ for Jog. 6.88% and 9.35% for cat 

- .-'.^ ^^,des.wefe:deter^ii^jH^^^ of intm- and inter-assay 

20, ,a iyjriabaity was jt^d^^ between the ceruloplasmin 

coiidCTtotibS of serxirn'aiid plasma sample was evaluated. No significant difference 
.^as.deteiTOipei between, plasmar-and^ sehini -&ihp!^ for either species. Hence 

thereafter plasma samples were collecteS in' ofti» r^iice the total volmne of 
required. 

.1 V ; .(.D ii.,: : 5 / :M to .^ablishiiiormaJ ranges, plasma iSainjpiei'wfere obtained from 102 healthy 
: ; rr . . - • .t- .:^ogs,<roxe?l breed,-age and:se») toa54^hfi»lthy dc^ihatic shortii^aired cats (mixed age 

and sex). The mean plasma ceruloplasmin concentrations determined for dog and cat 
where 9.28 lU/L (SD 3.03 lU/L) and 10.90 lUm^SI^^3^4 lU/L) respectively. Using 



.1 fcrr rv.- y.:''"i:': 
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• , . .nj/?L:.to 17.58iy/L,fpr^ This^hdirmal range determined for dogs is 

,y . consistent that. preyiw^^^ fSolter P.Fj igt al (1991) Am JLVet Res-52,- 

T: . ]?91),;A; normal range for cats.has not been previously established, however its 

r - ( - sinulaiityj^tp.to is ^little difference in circulating 

; ^ cemlopb^min :leyj2is:bem^^ thess iiv/o species? The normal ranges established during 
- i u^-f^f ?^4YiJP?Vvb(:j^^^ the health status of cats and dogs. 

Example 9 ^^-^^^ oy^- 

Canine ferritin : Assay validation and normal range for seruni. 

high affinity storage protein for iron^ ferritin -maintains iron in a safely bound form 
preventing the reactive ferrous ion from participating in Fenton reactions, which can 
: : c- : oxidatiye damage rJn normal health ferritin, s^fecies-specific protein, if found 

*f^W<>pd,at con^ arid in conjunctions with 

V P^S?™?^^;:J?2J5 i'^ :^o^1assess^^rt^v^vc^ iron" stated In order to determine 
.^iiv ?^^^M1^%S f«^riti?ijevels.^^^^ inununoassay (ELISA) was 

; ^ s^dapjed ,%na..Ch?- al (1988) Am J Vet Res 

' i (|^88)!U?ipg^:i?^ f Following the assay validation, a 

20 , , .PP™alrOT§e jfpr4ojg& r. om-' t . i;:ul'i; ir 

- - Ir -\rP^^ I^S?/.of Q^P ;R§/nil.th^,feintiniStand^^ (least squares regression 

^ - analysi^, ^md^^ purified ferritin added to canine sera was 

< / j V'7T^^^^^^^^ derived from determining the ferritin 

jConcOTti^twn^^^^ verE8:2%: and 6;6%. The inter-assay 

coeffipie^^ of tWQ iserpm samples': time on separate days were 

16.6% and 16.2%., . , , 



25 



30 Serum samples were obtained from 96 healthy dogs of mixed sex and five different 
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breeds. i for ferritin deteraunatibn in order 'to establish a normal range. Each sample 
i ; , wa§ agsayetf eitherrin'tripiicate or qiiadniplicate aiia the mean of these values was used 
<!'.jo?as.th<J:femtin concentration for that ^^ahiple: The serum fenitin concentrations varied 
at;irfrftm:67.20 to 621.07 with,a mejSi value of 371^62 ng/ml (SD 102.85 ng/ml). The data 
1, rrnjvas inormaljy distributed.-:. .'^Tiesba^feSiilfs" •admotefrate that serum ferritin can be 
Hi^mrnofii with good rep^atabili%.andTeprddacibiIit>''%^ dogs. The values obtained 
will be used as a normal rari^6 for future studies and may provide a useful method of 
detemiining iron storage levels in dogs. 5^ stqri .jiK ^ 

10 Example 10 

' .? i? z S^wiementation of dietary; toci^Bafi&Ilrfrt-eases canine values 
■ ■■ f,.-.-- pu;tsidethe<nonnal ranges.: 'iit'-Tiq .'«•:;-"».■■-! \iU'T'):^ iiai'i 

t -...q^-u. jyjtainin.E is the collective ntafclfor - fe ii^liy oiiciimng molecules. 4 tocopherols 

lu^L - 3£and.4 tpcotrienolsj Thfe.biologicaractivity'of thtvarioiis fonns ^ughly correlates with 
thai: antioxidant actiKities with thfc dnaep orrelaHve peroxyl scavenging reactivities of 
r:..:r «>6??y>5-tpcopherot;: Genertliy if i§y(jq)te^ tfat^prtfviding nutrients in excess of the 
,.?J ) V. v>^^uii?etn*td6eBinbt>d-eIiVeir:dny iifea&itfablei beAefit' the minimum requirement for 
)r. o/Ti.viemiin E .'in' adult; doptebeeriliiistabfish^ a-tocopherol/400kcal diet 

20 (Nutrient Requiremki^ o^BBgs (f9l85)''NaK^^^ R^earch Council (U.S.) National 
Academy Press Washington DC ISBN:0-309-03496-5 ). Prepared petfoods typically 
. -;::;■) . :-contain up^lo l-O'tMlS' ihis anio^^ ranges of vitamin E in 

h^hlz pBtfbodsi'pliiattia tenfceh^^ consiarii: lif d'study to evaluate the impact 

7To:tof SBpplemeHtaiy viiiWin- E-'dn't^^^ adult dogs, maintained on a 

.a^^ :>:-, nutttionally sSomplete^(sTO"dief reieraide wcti^ fobd (vitamin E content 

n-::- :K.6.2^.mg/400kciI-(8.2fy/400kcai)i wefe' oifefed'a siippl^ent equivalent to 100 lU 
vitamin E/day for 6 weeks. A control groiip 6'd6gs was maintained under the same 
conditions but received no dietary supplement. Plasma a-tocopherol was monitored 
during, and for 4 weeks following, the supplementation period. 



-"'!■ 
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; -^1 The.plasma a-toGQiJherol leyels^,^^ presented^ih. Ta^^^^ 6. The treatmenLgroup had a _ 
^ i mean basclint'pliasima- a^ocop levd Which \Va;^'not significantly different from 
f i V the control V^^p' C^^ FoUowiiig 2 weeks' of supplementation the mean value of 
■ lite treatnieht group had si ihcreasedi Compared to thle control (p=0.002) and 



5-- 



AH j ^diiErbaseiihe^ value rnadebtfdiays 56 and 70 (days 14 and 28 
ist-supiiil^entatibh) -^s'^^f^^^^^^^ significantly higher than 



f : vatUbaiselinCi^^^^Th&e- resuli^ E above the levels 

:.x\y/z ' fo typically found ^in-prefpar^^petfoods' can ^1^^^ plasma status in dogs and that this can 
40> X i :l>e siistairiid for several weeks foIidmng^t^pIemeiitaUo^ In dixler to saturate plasma 
> > rni tipp^ms thatUevels ^ea'ter -thaii* those curien prepared petfoods may need 

i Jto ^'be fed Giv^ ithe potent ^mtibxidjufit^ 'c^^ bPvitamin E it may prudent to 
,^ V :v . increase' vitaminrE status in dogs,un order to ntiaximisb the opportunity to prevent free- 
-jr radical <lamage:and the.ass^ ' 



.15: 
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Table 6. Plasnia response to a-tocophero^^ supi>leme^tatipn in healthy dogs 





Baseline J. j : 


Day 14: ! - ; 






Day 56 


Day 70 


Test 


15.9± 
5.91 ♦ 


3.67±6.65 


32.6 

±8.39* 


3b74±7.07' 


363±7.50 
* 


28.2±6.8 
1* 


Control 


18.4±5,0 
s3*# ;0 


22.2±7.29 


19.9±4.00 


23.it4.I3 


30.5±7.9 
3 


23.3±3.7 
1* 



* represents homoge-^eii^, (pi:^G;05) witljin the same group 

♦ represents homogeneiQr (p>0.05) between the 2 groups 



E xample 1 1 



Typical plasma vitamin E ranges in healthy dogs 



Vitamin E is a collective name /or eight different tocopherols and tocotrienols which 
share the same biological activity, j Of the eightv a,-tocopherol is biologically and 
: chemically„the most active form of vitamin E and ling a-tocopherol is equivalent to 
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IIU of vitamin E. Vitamin E is a potent antioxidant in the body, and it primarily 
. . ; reskles . in; biologica^^ meribraHes where it rrotects membrane phospholipids from 

• ^'1: ;m: , : v \ kP^^^?^^^^^9^'^^^S>^' Vitaniin E also inhibits oxidation of vitamin A and therefore 

! ' r ■ -V M- , -^^9 P^?^pp^? ?g^^?^vitamin A.de^^^^ 

• y- : - Ir. o. .0^^"^^^ diet (Nutrient 
t i /: . .V. : : 9f:P.9&^AX ./l)r^^3tional,fteseai^^^^ (U.S.) National Academy 

. Mr. "I:, o;;: L:?r^.?:.W^lvngtonr.p^^ li^uii?0i309TO^96^^^^ there is a paucity of 

c V d n : u /v ^^(9!?P^^^^°i)^ J9:>^P^!"?^;V'^^^ yaluesi tio healthy adult dogs and puppies. 

• . , >w:; ni 2irrju^^9?^4^^ 4?^?nnm^^^ in healthy adult and 
. ? n^: : 1 .:P¥RPyidpiS?» Qfstudi.es. wereecarriied bntanrdogsied a diiige of canned and dry 

: : :i;q:^\ j ^nutrition^Jly cpmpletejiwepai:edopetfi&)ds!()5ee dietrreference section). Table 7. Diet 

T.:; i v i . was fed;in= accordance to body -weigM C'lO kc^VkgPP). The individual plasma a- 

. ' . ^ '^qo : tpcp^l^I levels ranged |h)m9 to 39.2img/ivwkh a median value of 21.1 mg^. There 

w^e no;significant: differences betv^feen t^^^ a-tocopherol levels f the 

15 groups of dogs maintained on the different diets (p=0.24). These data indicate that 
typical a-tocopherol levels m puppies and adult dogs are similar and that, within the 
f, . V*: j M\iXs \ usual vitamin E levels ^fpund ih^pr^i^ed petfdocis, plasma tocopherol levels exhibit 

i i 20 r I Table 7. Diiet a-tocophei-ol level jru/400kcal) r^.^own with the corresponding means 
q plasma*a-f6a^ lev^^Xfi^tt^)^'''''' 



Food format 


a-Tocopherol 
content 

'(llMoke^l/^-''-^ 


Plasma a- 
Tcxidpfiefbf ■ 
(mg^Mj ' ' 


n 


Canned 


9.77 


21.15±6.4 


20 

t 


Dry 


6.31 


22.72±6.62 , 


6 


Dry 


13.76 


25.33±5.12 


10 
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Dry.,-? .!' -o.bi- 




21.56±4:88 


23 



Example 12 >- ' ' ^^ - 

Exercise in healthy adult dogs increases jilaisma TBARS-an indicator of oxidative 
stress. ' ' 

..5 , V . -,:v.. ''o- ^ \ C ^ . 

. ^ ■ r PlasnriaTSARS (thidbai-bitunc acid reafctive siibst^ces) measured by HPLC with pre- 
i.K ) -rh. rolumn derivatisatibn is aWelMbcumeft^^^ m vivo. The 

; 1 : 5 aim of this present study^ w^^ 

i'O.^f.; ^> m: ---^. ' ^ ' ^ - ' 

"/A i3an(:;l:of 14 dogs of mixed' breed and dgb were maintained on a nutritionally 
jv . • ccmplde comm^ciai diy diet of three mbfiths pnor to, and throughout the duration of 
\\y this trialj The extent of lipid 'peroxidatatidn ii^^ prior to an following an 

.LSvUte 20'miniHte *b6uV^ of padidock fekerdisie wks quantifieii by deteimining the 
15 malonaldehyde (MDA) formed as TBARS. This ari^ysis was measured according to 
the method described by Bird, R.P. & Draper, H.H. (1984), Methods in Enzymology. 
-.:iO5;:299.305 (1934). • TheT results* revfeilecl insignificant increase (22%) in plasma 
. ?, TBARS (Paired TT^stpictt.OS) foilowingl^^ ± 0.2 pre-, 0.92 ^iM ± 0.2 

X 1 • > ^post^ exercise). In order to audit for 'increases' occurring as a direct result of 
20 ^ concentrated blood volum^ post-ej^ PCV (packed cell volumes) and plasma 
.1 albtmiin we;"S^measured. Results* did ndt reWal a significant difference pre- and post- 
. ^ - exercise (p:>0.05) and therefore the observations from this study suggest that 
^^: r-; augmented lipid peroxidafio'n ' i/i vzw occurs*' is a direct result of exercise-induced 
: rV'^ oxidative Sres^.- titerafiire'^^prbpcfses^ site of oxidative damage is the 

25 : cellular%embrane; where peroxyl" radicals (RO2) proliferate in conditions of high 
'./^oxidative stress" This ' bbserv^tiorf infers a potential role for dietary lipid-phase 
antioxidant intervention in healthy aduh dogs. 

Other examples of the antioxidative status of animals and the effects of the inventive 
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ai^tiOTid^^^^ coclctail on animab are described below. 

Example 13 • < ; 

r ? ^ . . Pi^^fTXp^Q^^'^oid Absorption in the Domestic Gatv i : 

It is found that antioxidants, such as beta-carotene and lycopene, incoiporated into 
cqnun^rcial cat food, will result ,. in a .significant : incre^ in the absorption of 
carpienoids in cats, despit«,their:metaboJjc earaivorous adaptation. In this study three 
c,^.ed:Cat djets Avere manufactured using the same batch of raw ingredients with an 
10 identical base, recjpe.; The contrpl. diet,, Diet A,,had,a metabolisable energy (ME) 
content of 3.39 MJ/kg with a beta-carotene and lycopene content of >0. 1 mg/1 .67 MJ 
xw c).j-:tf:.i*^-.---.^?f^^ ? supplemented yMi red palm .oil (3.70 MJ ME/kg) with a beta- 
, ...v;;'',^^*^"-f ^^^^ o^9■36,mg/^67.MJm.a^4 a lycopene content of >G.l MG/1 .67 MJ 
7 .ir. .^;.!,^^;;^?^ p^et.C,wa5 supplemented tpmato piimice (3.54 MJ ME/kg) with a beta- 
^ ''."^J??^ ^°!?»^iPf ^9:.i MG/1.67 MJ m-and a lycopene content of 0.9 MG/1.67 MJ 



• : ? • 1. .!.■■• 



n: fr ?:. :; sBi. . /f J^P,^??^* Pftfe^^*J^«^.'^^ The cats of Group 1 

, .{J . . • .0 + VrH^ ^v.'^.l^^?^? Pf;§-^? yeaF?.(^W.yWs);an4 included 3 males and 2 females. The 

.ft? . id( V ii' J J;S™S|f \ °(!?^;?^^3C>*l*^?.«^?^.P^Wusly maintained on a variety of commercial, 
. f;r> ..r .li b -!:S??'?*Sy^™?^ caj, f9qd,.an4 thentwere maintained on Diet A for a 

... , ,. , Ir' '?^°f;'vfr-S^P^ '^^tY^ ^^iSlfe^^^Sl^ation to , the diet. On day eight of the study, a 
; Vr / i -i i ^ P'^^ P"!^-™?'^ fey^^ 1 cats were 

;. r . ; \: J^P^^^J^i^^^^f^^^A^ W^. J^ On day 13 of 

; ;! 11 r , : ;rr-^*"**^' * ^??^P^f\S was,reRe?ted in,,thfi same manner as for the baseline 

viv, I f ^""^.fcf /^^^ analyses^, were .:canri,edj o Perfoimance Liquid 

Chromatography, ., , ... . .. •,,...>..,!- 

.; s'i.; ^' • '.y' or . • ■ * • ' -.i' ■ ; " • ' • -■• '• -■ 

30 The beta-carotene concentration of the Group 1 cats on Diet B, increased significantly 
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(mean. 1 7.62 ng/mLj^ SR. 2.50 ng/niL) above the baseline values (mean 6.35 ng/mL. SD 
^•^'' j^®'^^* ^/^ a^oup, tihe plaana lywpen© concentra^ remained below the 
limit of detection. ..In the Group 2 cats, on Diet C, thefjg was no significant change in 
tt^e plasm^>eta-c^otene^ concentration levels (mean 5.30 ng/mL, SD 

5.78 ng/mL) and th(?,^ ^^^^^ levels (mean: 6.61 ng/mL, SD 2.83ng/mL). 

However, Group^^^,^^^^ in plasma lycopene 

. concentrations/from^a^^ level of mean 14.6 

ng/mL, SD 7.25 ng/mL. 

. ; „ : carotene and . lycopene, incorporated into conuneicial cat food will result in a 
, , ^ y , , significant increase m the a^^ of xarotemoids & cats, despite the metabolic 

r K'.-r. ... cf^^^°^9^5 adaption. ^^^^^^^^^ in circulating antioxidants will provide a 

beneficial effect to the antioxidative status of cats. This increased absorption of 
1 5 carotenoids in cats has not heretofore been seen at siicl^ low dietary' concentrations. 

- ' Example 14 " ; j T; 

Maternal milk may be insufficiieht to pfomoJe ^a ;i;iaxunal antioxidant status in the 

developing kitten^ - 7 ■ , = 

_^ 20 .... ... , - - 

With respect to immune function, the effect of ajitioxidants is equally applicable to 

^^^als who have a compnjnwsed immm^^^ 
^ well as those experiencing immiupolog^^ 

study show that matOTial milk may be insufficient to promote a niaximal antioxidant 
25 status in the developing kitt^^^ wWch in tiuii; may q^^^ to the increased 
susceptibility of kittens to oxidative strqss.^ 'Hius^ ^it can be found that the 
^ administration of an antioxidant cocktail as a dietary supplement for kittens will 

liJ^^wise show an improvement in antibody response time as is found in puppies 
receiving the antioxidant cocktail supplement. 



30 
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r Thei ability' bf mammals to iyist'oxidative insult depeiids on both their endogenous 
5/;. -.antioxidant defense-systems and the^idnfribution to overall antioxidant status provided 
^. .. - by diet.. Oiie way to measure an animaPs Antioxidant status is to evaluate its total 
..i ./.plasma .dntioxidant capacity (TPAO):^ A coiorni^tric assay kit manufactured by 
■ ■^ i Randox Laboratories Ltd.-has been .Validated for ^lise in 6ats to assay the normal range 

. V 0f TPAOi iAntioxidints pi^setit in blood sbiiples Will cause suppression of the color 
jprqductioir iii;the assay pibpoi^ional' to their bfiibd concentration. 

This study was conducted to determine the nornial range df TPAO in healthy kittens 
, . .and to determine v/hether tlierd is any relationship beltWeen age and TPAO. Plasma 
; : samples were obtained^ from 16 health kittensr (8 m^les. 8 females) at 14, 35 and 60 
s ; : days of age. The samples were' assayed using the m^thod as described above arid the 
i;: results^were compared using AISOVA. Tae results ^^ illustrated in table 7 below: 
^H".. '\}: ■'• . l'^w^ ' ^"'/^r;. -k ^ . -r--- 



Age of Kittens 


TPAO 


14 days 


0;694 ±0.069 


35 days- •'• 


0.853 ±6.083 


60 days ^ 


1.030 ±0.1 13 



■ ' .^^^^f^^^'^}^ i^^^".*^* TPAO status of suckling kittens is at the 
i ' . only achieving adult levels between 35 and 60 

• -days: At r4'dSys afier 'birth. kitt^s'are completely dependent upon maternal milk to 
20 '^ -p^^^^^^ Ihe kittens are far less 

'depradent'otf maternar milk and obtain Ae majority of their nutritional intake from 
sold-foods. while '^ 60 dkys they are fully weaned. These results suggest that maternal 
Wiilk is- inSufficienf to promote maximal antioxidant status in the developing kitten, 
which in tiirt contributes to the increased su^^^ 
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Example IS 

The jmtioxidant fort 

A group of 46 healthy domestic short haired cats were randomly stratified into 2 
5 groups of 23 cats dependent upon' age and sex; Groiip A were maintained on a control 
base diet (a complete wet diet according to the reference section) and Group B on a 
: J wet diet suppJemenCed witJ; an antioxidant cdcktaii for a period of 30 weeks. 



'>ii'- ^^-•^•Tlie cocktail w^s::^'>:vd£^v5;; ^v-^i''-' . ^'^ 
.10' i niFi --d; r.A .:i %■ - ^ 'r ^ ^^-^ 

.■:>Hs i.j ^ t/' / i\'itamin-E ^^-J ^*'-5OIU/4O0kcal'diet' 
sh,?.s ; V ^,riz J . i^-iVitantuii C - ^ 20mg/400kcal^ai^t 
1 Vi? % r n.: , -ir 'Ovi Beta-iiaix)tene- ' 0J-l!rig/406kcal diet 

-nrnj ^^^:^Lutei^L ^^'^^'^"^ ^'■--'^^-'''-•^^■OlSmgf^Okcal'di^ 
15 Taurine 200mg/400kcal diet 

Lycopene rmg/40&ni|^ kcai ^'diet 



: r Fastmg . samples wiBfe obtain^ yi cate'lina- assessed for antioxidant capacity 
c X . asing th§ fenpic reducing antioxidant power (FR/\P> &^^ ferric reducing antioxidant 
20 pow'er;andiascori>ic acid cbncehti^ti6ii^(FfG\S<;^ aM^fL 

' ; i : TK€! antioxidant capacitjf Was significantly iricre^i^d '(p'<J0.05) in Group B compared to 
I 1 i Group A \^th respect to^th FR^ 

■\ / . vi'/q ?i :;rrj:.: --Drr L 'm ; -5. / ' ;^ '"^ 

^^^^ / 10: ^ ^ ^ :MEAN f W * SEi? ^ : ; MEAN FRASC ± SD 

^ " 260.45 ±55.59 28.05 ±7.93 

B 297.63 ±57.18 36.33 ±10.69 



25 . 



-v. 



Hence, the antioxidant capacity was increased in cats fed the antioxidant fortified diet, 
which confers an increased ability to mitigate the deleterious effects associated with 
oxidative insult. 
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Influence of the antioxidant supplemented diet on the immunological status of cats 
, , . : ,.E;Q>£RJMENTAL DESIGN:, ; . . . 



V. 0 : ■ •:>. - .-^^--n*??}??! .h^thy.cate ly^; fed x^iconttol :diet:- (complete diet as per the reference 
section) for six weeks after which baseline measurements were taken. Cats were then 
10 allocated to either control or lreatment:age -matched groups and fed the supplemented 
diet described in Example 15. At week eight the animals vi>ere sampled in oider to 
detennine seninj immunoglobujin, concentrations. At week twelve immune parameteis 
were .measured , and the cats wer^ immunised (using a standard combined vaccine 
.. ^-??j"r*(fri^B^ and Feline Herpesvirus). At week 

^ ^ ,?»8l^^5?» measurements were made post immunisation. 

..METUOPSUSED:- 

.; .' : J . ^?>>^^^■?f«'???9i Pf P^ripheralJ^oo^^mommwdefU'LeeUulM^ (PBMC) proliferative response 
>3 j^?; ' ^'^^^SP* in^ed fym^q^tg mmformation asscejt.(MILT) 

P«S!P^^ra^^><l9od i??oB§riuc;lear -OBlls were, isolated .from heparimsed blood by density 
gradient centrifiigation on Histopaque 1 077(Sigma). The cells were washed twice with 
i.--^ i ! • P^??^il»Je-J)uff?!sed- saline ;(P»S):.and x>nee with RPMI-1 640 (Dutch modification) 

supplem^t^j;jvi^ 1^0JiRe^^:i^^ calf serum, 1 per cent 

25 penicillin/streptomycin and 2 per cent sodium pyravate. Cell viability was assessed by 

V'. -^"^'^ i^j::v. the tr^ah'blufeexcltision test (Sigma). 1 

.'" . i *:''1.L<. t."...i 



3 !.:>: 



30 



'^.^ H *" ^ P**" > well flat bottomed microtitre 

plates' at ST^CC' wlth phytohaemagglutinin (PHA) (5 Mg/ml)(Murex), concanavalin A 
(Con A) (7.5 ng/ml) and pokeweed mitpgen (P\yM)(l Mg/ml)(Sigma) for 96 hrs. 
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Proliferation was measured by [^H]-thyimdine incoiporation in counts per minute 



1-5 
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Analysis of lymphocyt e subsets hv flnv^ytgrgptg; .' 
5 CD4 and CDS positive cells are the most w(?ll characterised lymphocyte subsets in 
"^"nology and an adequate repertoire of these celiris indicatiye of a h^ 
iniiriime systeip. The assay was-pbrformed using both purified lymphocytes and whole 
blood and a selection of various monoclonal antibodies (Mabs) 

'. ' >,. . tJ. ■. n.- J . ■ ■ i .f ■•>. .i;ipfi':. U 

K^tJtTS- ' ■■ ■ '-''^ ■'• ■■' 

Assessment of PBMC proliferative response by mitogen induced lymphocyte 
t^ansfttrmaticnlcssdy (MILT) > . ' ,, >. v 
- Table 8 shows the response of PBMC to the mitSgens PHA,;Con A and PWM prior to 
and post immune challenge Mitogen induced lymphocyte ■ ti^sformation assay 
(MILT) data showed no significant changes in prolifwative response for either control 
or treatment groiqjs. When an analysis of stimulation indices was undertaken there 
was a sigmfi^ant decre^e in the trptment ^jjp ii^ bptti.the PHA stimulation index (S 
} -^ .^''^P SS inc'ej? (p<P-(W There was 

. no si^fipai|t ,difrerenqe m the^,SI of ihe control g^up. The Pokeweed SI increased 
. sig^ific^tljr ^om baseline to pre-imtnunisatior? in both groups (p<0.05) and decreased 
si^ificantly in thertrea^tment group post immuiiisatipn (p<0.01). 



25 Table 8. 
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Tlic re^bnse of PBMC to the miiogcns PHA, Con A and PWM prior lo and post immune challenge, 

[^H]thymidine incorporation (counts per min) CPM .X 10 MEAN* SEM 

Slimulaiion index {S:^).MEAN ±^EM - • /• .iQ'^^.^yL;: i^' ' i,. . ; . 



Baseline 



immunisation 



Post- 

immunisation 



















Standard * 

'^{ii =22) 


lara plus ^ 


. standard 


lara Plus 
(/i = 23) 


standard 
(n «22) 


lara phis 
(t-23) 


Unstihiiilated 


20^4 


21.6 ±4 


27;'2±V.6 


18.2±3 


30.9 ±3.9 


25 ±2,6 


PHA 

S.L 


38.8 ±4 
2,01 ±0.2 


41.5*6 


33.7 ± 3.9 
1.38 ±01 


28.5 ±3.2 ^ . 
2 2±;Q,25 


38.8 ±4 
1,8 ±0.58 


33.3 ±3 
1.49 ±0.14'' 


Con A 
5./. 


29 ±3 
1.55 ±ai 


32.4 ±4.5 
L85±0,2 


3I.4±3.5 
1.38 ±0,1 


38 ± 5.9 
2,3 ±0.1 


37.9 ±4 
7.5/ ± ai 


33 ±3.6 

1.46 ±0/5*** 


pwm' ' ^" 
5./. 


21.5 ±2.5 
I.I ±0,1 


22±4 

1.25 ±0.1 5\^^'^ i: 


37 ±4.2 
liS±0j2^ 


29.7 ± 3 

'^i>:±aV» 


37.8 ±4 
2.03±0.7 


29.7 ±3.3 
L26±0.l** 


conirorgrbup,' stani 


ciard diet 


•P<0.05;**P<0.01 ; 










r? ^tTcatmaii gro'!p;t<»lSiie: '-' - 













5 AnalVsis onvmphocyte subsets bv flow cytometry 
' - - -L;y:r s . -%bli- 9 ^shoUs' t^celP relalive subset counts ^Id (£04+: CD8+ ratio pre and post 
' '-' ^ imniimisatibii? Wli^ri 'CD4' and (i^D8^ T^^^ analysed there was a 

: ^^^^sSg^fficanf ^ihcrbase lii pei^c'^ritagb 6f 'Cb4 p6kiHve *ceils''(^ in both groups and a 
. •<•■' significant irirtea^ in (1358 ^bsitiVe cells ^ group (p< 0.05) and test 

1 0 group (p<0.001 ) post immunisation. 

When the CD4 +: CDS + ratio of lymphocytes was examined it was found to be 
decreased significantly in the control group (p<0.001) while remaining constant in the 
treatment group post inunune challenge. When examining age relationships there was 
15 a trend towards a decreasing CD4+: CD8+ ratio with increasing age in the control 
group prior to immunisation (r = -0.483, p<0.05). 
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Table 9 . , 

,, 7 ?>^^" JT^^ y^ subset, (^irnts and CDAf. CDS jfe.xat io pr e and post immimisation,- 
MEANiSEM 



Pre 



Post 



j'S'd b'vi' ?'V'-f' ,-"tU-: i'.^ 

CD4 positive 


standard ^ 

..b:(;,i;i^^2I)' 


laraplus.'* ' 

■ (fl'i'ia)' ^ ••■••'^ 


standard 
(«-21) 


lara plus 
(«=23) 


percentage 


22.6 ±1.1 


,20.9* 0,7,, . . > 


,^ 25!l/ifcl.6 


♦24.5 ±1.3* 


CDS positive 










percent3£-e'»..rj'.'v ' ^>lO^: 


17.2i^0:i^ 




22.3 ±1.2 


♦19.6± 1.6 














1.42 ±0.1 




i.nio.i* 


* 1.43 ±0.1 


control group, standard diet 


♦P<0.05; 


••P<O.OOI ' 






treatment group, test diet 































The ob^Qxy^ ^^U^ 

, . CTa^e p^^gges^.that,m^^ upregulation of CD2, an 

activation marker,of T-cells. 



The results on 




diet on 



15 cats was maintained post vaccination com^^^ group. This maintenance 

is mainly due to an increase in CD4. 



These facts show beneficial effects of the supplement upon the immune response of 
cats. 



20 
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Example 17 

" ' Effects 6f an Antioxidant Cbcktail bn' Specific Aiitibody Responses of Young Dogs 

• Litters of Labrador and Greyhound Puppies were separated into two age and sex - 
5 — — • matched gix>ups. '~ 



5^"®.^"'' .*5? ?!an1ard diet (complete, as per the reference 

section) suppismented with a cocktail (details given below), the other two groups 
(one of each breed), remained on an unsupplemented diet. 



'10^ "'^ Antioxidaht'Coclctail- 



i -l.S? 



.15. lutein 



alphaT,tocopherol , 50mg / 400kcal;- 

^scorbate 20mg /400kcal dry (40mg if wet) 

beta-carotene O.Smg /400kcai ■ 

0.5mg MOGkcal 



taurine _ 200mg /lOOk^al diy- (500mg if wet) 



• ^0 -.1 



r. .fc .J .i.Lr r.. TiT,".:.;.' 

• Supplement was administered for up to a maximum of four weeks prior to 
20 vaccination. 

• All of the puppies were vaccinated according to routine vaccination procedures 
(Vacc1nes1iacludedParvo-vift&^^^^ ' " ' 

.=-,t:;i > *) ^' Antibody liKrels td vai^iliW Iriti^liis' Were me^ur^ for all puppies. 

• Some ofthese results are shbwi on figures 4^ 5^^^ 

25 . These results clearly indicate that puppies receiving a supplement of the 
" ' r^ponse to 'specific antigens such as are 
' iiifirodiiced 'via rVac«anc-'or winch"' may .be introduced through exposure to an 

... 1. .V. infections agent. - 

• These results show' that tlie antioxidanrcoc^^ a highly beneficial effect on 
^0 the immune response of young animals. 
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Example 18 

in Adult and Senior Pogs n ' ; :^ - 



o Two groups of dogs were age, sex and bree^miatched. 

• Both groups were further matched in accordance to when they had previously been 
vaccinated (prior to the, start of the study). « 

} ^''v; 9??i .?'P!!Pc^^ f^Mi^ 4'?*^HPP'f^cn^^ with ^1 antioxidant cocktail (details given 
below), tlje ojh^r syQup;rem coiitroL 



10 



Table 10 


i"t,. .1. • . ,.u •• ' . ' ■ 




Actioxidant Content of Diet . 


Supplemented Test/Diet - ; 


Control Diet 


Vitamin E 


52.41 IU/400kcaI 


4.81 lUMOOkcal 


Vitamin C 


65.9mg/400kcal 


2.4i8mg/400kcal 


Tatmne 


0.16% 


0.054% 


Carotenoiib . • S i ' \ ' ' 
-Cu Beta-carotene 
-Trans Beta-carotene 
' Trans Alpha-carotene 
~Cis Alpha-carotene 
-Lutein 
-Lycopene 
-Xeaxanthian 


11.07 ug/400kcal . 

33;2rug/400kcal. -.1 \i! 
<n.07ug/400kcal 
<lL07ug/400kcal 
0.996 mg/400kcal 
<11.07mg/400kcal 
1.22^iiig/^00kc3l ' ' 


<10.96ug/400kcal 
21.91 ug/400kcal 
10.96 ug/400kcal 
< 10,96 ug/400kcal 
a877mg/400kcal. 
<10.96ug/400kcal 
1.32nig/400kcal 



• After^a peric^ of six^^mqnths, on the , supplemented diet the dogs had their 

^ V ^^"^n^^^^^ mtibody titee inf^u^ Results are shown on the 

graph in Figure ?• , v T ^ 



2D 



• These results show that animals fed a diet containing an antioxidant cocktail are 
better able to maintain vaccine induced antibodies over time than are 



unsupplemented dogs. 
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Example 19 ' — 

V- :•; . . ... r;TTie antioxidant stanis and oxidative ddmagc in dogs fed a canine dry diet containing 
an antioxidant cocktail after 8 weeks/ - 

. This report (Sintaite re^l^^^^^ ^^^^^ ^^^^ 

. .s. .n-uc rn . rfetfi canine dry aietd^^^^ fo^ 8 weeks. -Some of the 

5i/r.- b^i;.-;reisijits w^e infla^^^ 

10 . 0 

' ■ •" ;■ 

• Ji"^"/?^.-^^ Jev_^i?jn.tte group ^ere significanUy 

CTocu- V.';, Rfc i"! " ~ ".'C<)\ "5;. .V- i 

PJa 



asma -vitamin-E-lev^fel-in-both^^^^t^^^^^^^ and Senior dogs fed the 

groups. 



- -^f aidant-diet were-dpificantlyB^^^^ respective Control 



is I i 



■Wyiuii-SiiirtoYio 3:3~y«.;'old)" a;.d senior (6.5 to 12.5 years) pure 

... . ^-...-. ^KH^ RiwS^f). aitf iffii%ei"af (^Si. „eu«ed;;a,ed) were Wuded 

25 in the study. 



2y Housing 

Dogs were grouped in pail^ aid h^^^^^^^^ 



their pens. All dogs had kcess to indoors during day and night times. Dogs 
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Som the -same treattneht group were;, hpjjitsied together to prevent cross 
• ^° copiophagia (fecal consumption). Tempwature was 

. „ <=.o?««>.l!«*ii 22»C with natiiral. ligKt cycle. Dcg^' were allowed to follow their 



.- -it 
.10. ' , 



15 



daily regular exercise routine. 



i) Feeding Schedule : " ^ 

Sr ^^^^^^ balMced canine' diy diet for one week prior 
to the stM of 4ie stucfyt ■ A^tr the one weejkj^f two-thirds of the 
\ ^^^g^ rem^irie^ pn the base diet Sjthe c6ntro^g^^ while the remaining third 
J was switehed^oyer to the. test diet- TTie amount '^^^ food fed to each dog was 
based on the equaiio^^ (1 10 x BW/^ 0;75 Kcal): The amount of food fed to 
- each dog was Adjusted Jiccordingly to 'maintain Jliodyweig^^^ All dogs had 
access to fresh watef at all tiihes. 

ISStSufestaSfiSS- 7.1^^^;'- J / •. \ 0. 

The test diet contained the following ingredients that were not added to the control 
diet, 'r . ^ • " ' ^••v-'^'.^V V ^-rv'.'::^ ^^'i'-J 



20 Trial Desitiy^ 



Ingredients'" ' ' 


% Added to diet 


Tomito Pbnfiaee* • 


5 


Vitamin C 35% 


0.18 


Taurine 


0.14 


Vitamin E 50% 




Marijsold Meai ' 


0,04 



...The study was a longitudinal test design. All dogs Were randomly assigned based 
breed, sex, age,^bbdy weight and health status; " 



on 



Groups 


n*s 'per 


Age(yrs) 


Diets 






group 






jTest Period 1 
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Conbol , 

(XB.E.n j 


26 


5.5 ±4.3 ... . 


Control Diet 

(w/o antioxidant cocktail) 


8 weeks 


Tesl 

LQG) ,.. 


14 


5.9 ±4.4 


Antioxidant Cocktail Diet 


8 weeks 



Same dogs as the aboVi kble^y^?^ were broken down by 



age. 



Ciroups 


n's " pet 

group: IV 


Avg age w/in each 


Diets 


Test Period 


Young Adult Control 

(AiBj ^ ^ ^ ^ 




•1-52 ±,0ii8 c. 


Control Diet 


8 weeks 


Yoxing^ Adult) T^l ? il 
(C) 




1.0 ± 0.1 ' ' ' 


Antioxidant 
Cocktail Diet 


8 weeks 


Senior Control ' 

(E;F)' :^ 0 ' V'f^ ; 


14 


9.3 ±2.0 


Control Diet 


8 weeks 


Senior Tc^t,. ^ , .. . 




9;5±k5o f 


Antioxidant 
Cocktail Diet 


8 weeks 



Blood and saliva biomarkers: Bloods were collected fiom each dog to measure the 
following parameters at 8 weeks after the treatment: : "1 - 



Antioxidants/Damage 


Description ' - 


Plasma vitamin E ' 

Plasma FRAP/FRASG ; - 


Fat soluble antioxidant 

A measure pf "Antioxidant Power" in 

jrlasma '&Tascotjbic acid level 



10 



Analyses were detemiinedHall dogsi aliiiam by unequal n's Tuke/s post 
hoc test for statistical sigtdficance between tr^at,nent"at p < 0.05. Data are expressed 
as group means ± SD. . - c 



r,r.: ^; P»? measurerpcnt o^ ?<^c .reduqpg ability-ofeplasma (FRAP) tint mevores 

the "antioxidant capacity" in 4ogs. fed a canine dry die. containing an antioxidant 
cocktarlforaperiodofSweeks. (Control. n=26; Test. n= 14). ^Represents significant 
-::; ^j7 - : *ff<^rences from the epnlrol giioUp^^ ; ' " 
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the measurement of plasma "antioxidant 'capacity" in the Test group was 
-significantly-higher-than-in the Gontrol'group - 

Figure 9; The measurement of plasma vitamin E levels in dogs fed a canine dry diet 
5 containiiTig an antioxidant cocktail fox- a period of 8' weeks. (Control, n=26'. Test, 
n=l4). *Represents significant differences fiom the Coiitrol group, p<0.05. 

. . . . J-l \ ' 

• Plasipa vitamin E level in the Test group was^ significantly higher than in the 
ContrpI group after 8 weeks of treatment. ^ 

Reference Diet Section : - \o : - ■ " ' ' - ' ^ ' ' . 

Nutritionally complete diet 

15 A complete diet for foodstuff, especially a nutritionally complete petfood (or diet) is a 
diet which meets all the nutritional requirements of the individual animal's lifestyle 
and lifestage. 

The diet or foodstuff can be made according to any method known in the art, such as 
20 in Waltham Book of Dog and Cat Nutrition, Ed. ATB Edney, Ch^ter by A. 
Rainsbird, entitled "A Balanced Diet" in pages 57 to 74, Pergoren Press Oxford. 



25 



The following shows a composition of a complete balanced diet according to the 
Examples. 

Ingredient Inclusion 
Rice 24.9% 
Whole com 18.8% 
Whole grain wheat 12.2% 
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, iChicken by-product meat ' jg jo/^ 

w.Gomjglutenmeal . u ? v _ 

y.5% 

Brewers yeast ^ ^^^^ 



........ 0.8% 

y5 . Non-iodinised salt:; . l ?r !? ; \.).;, ^ , 

3.4% 

Sunflower oil ^^^^ 

0.5% 



Poultry viscera , . : v ^i. ^ 



10 



4,4% 
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' ' ' Claims : 



1 . A method for increasing the plasma vitamin E Icycl in a cat or dog, the method 
^ ^ comprising tiie step of administering to said cat or^dog, an amount of Vitamin E 
5'- '' sufficient to increase the plasma vitamin E level. 



2. A method, as claimed in claim 1, further comprising administering to said cat 
or dog, W amount of vitamin C. 



10 3. A method, as claimed in claim 1 or<:laim 2, furth^ comprising administering 

to said cat or dog, an amount of taurine. 

)s.>-c V ^* ^- • j'l? • . =v:-.:.-*vy: .^..,^i■s^-;^•- 

4. A method, as claimed in claim 1 or claim 2, fur^er comprising administering 
' " tb safd cat or said dbg, an amount of vitamin C and an amount of taurine. 

5. A method as claimed in any one of claims 1 to 5, further comprising 
administering to said cat or dog, an amount of a carotenoid. 

' " 6. ' A iiietliod as claimed in any one of claims 2 to 6, wherein the components are 
20 administered simultaneously, separately, or sequentially. 

7. A dog or cat foodstuff which delivers to said animal, a concentration of 
'■^ ^ " ingredients sufficient to increase the antioxidant status of the animal. 

25 8: A dog or cat foodstuff which provides a concentration of vitamin E at a level 
of 25IU/400kcal diet or above. 



30 



9. A dog or cat foodstuff as claimed in claim 10, which provides a concentration 
of vitamin C at a level of 10mg/400kcal or above. . 
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10. A dog or cat foodstuff as claimed in claim .10. which provides a concentration 
of taunne at a level of 80mg/400kcal or above. ' 

5 of vitamin C at a level of 10n,^400kcal, or abp^^ p^^,^ , ,,„,^^^ 

of taurine at a level of 8Oiiig'4Ci0kcaI or ahovc 

a concentration of a carotenoid. 

10 

prevention or treatment of low antioxidant status in a dog or cat. 

-r:^^^^^ 7 to ,2. for use in the 

1 5 prevention or treatment of any diso«ier which has a component of stress. 



.4. f!? ^'"^ -^^^ the disorder is any one 

or more of; cancer, ageing, heart disease, atherosclerosis, arthritis, cataracts 

...un ... ;v '"""TSyr? ''f?^^^ r^^^ff P- neurodegenerative disease or 

compromised immunity. 



. u . V. .'t. ,^ ""^^ ^'^S.^^!^^^ one of claims 7 to 14 for use in 

nun : .^^s "S^^-^'^l^^^^m'^^^i^ challenge. 

r..'\o.^^!^ f.!^ immune challenge is 

vaccmation. . - - 



18. A method for preventing or treating a,do^ or cat suffering from a disorder 
Which has a component of o«^^^^ ^ 
.JW foodstuffasclaimedinanyo'neofclaims7tol2 
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_ _ 19 A method of„maintaining optimisingI6r - 

immunological challenge in an animal comprising feeding said animal a foodstuff as 
. V claimed ill any oneiof claims 7 to 121 ^ ^ 

20. Use of vitamin E, in the manufacture of a medicament for the prevention or 
^ fj[, , tre;a.tment:of low antioxidant status in a'd6g'6t cat ^ 

21. Use of vitamin E, in the manufacture of a ciinical diet for the prevention or 
1 0 treatment of any disorder which has a component of oxidative stress. 

22. Use of vitamin E, as claimed in claim 21, for maintaining, optimising or 
boosting an immune responise, in a' cfat or a dog, in response to an immunological 
challenge. -i -r ^ v - 

23. Use of vitamin E, incorporated 'iiito a foodstuff as an in vivo antioxidant, in a 
dog or cat ^ '^^ 

, rQA-i . i <A )nifithod!fo;maki]ig^^^^^ in any one of claims 7 to 14 or 21, 

20 the method comprising mixing toga&er at least two ingredients olflhe foodstuff. 

i ,25. "fA dog ;/orj C2^/ >f€)6dstufF^c6mpf^^ at a concentration of 

1 Smg/400kcal or above. ^ r 

25 26 .; rUse j6f:.vitaniin C iii'^tht Ihahufa^ of a dog or cat foodstuff for the 
preventioAQr treatment of a disorder which' has a component of oxidative stress. 

27. 0 Use of vitanniin C as claimed in claim 26, wherein the disorder is any one or 
mo^e pf^\ cancer, ageing, heart --disease, atherosclerosis, arthritis, cataracts. 



, .> , „ wo 00/44375 ^ ..^ «c . 
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i ^"^"^^^^^^^''^'^^^'^al disease, renal failure, neun^^^ 

28. UseofvitaminCasclaimediaela^n26f6^Ue^^^^^ 
5 an immunological challenge 

29. ^,met|,od,for prevention ior treatment im^cat or'a dog of a disorder which has 
a component of oxidative stress comprising feeding said cat or dog a foodstuff as 

; -j claim;2^.. ; ,^rh ^ ijin'vK v>\- ;u * 

. .:JO::w:-..;v.-:. ..qo.c.. ..... K • ^ ^ . -.r^^:...:: ' >. 

30. A dog or cat foodstuff as claimed in claim 7 which comprises: 

ascorbate 

beta-carotene 

L. '. . • c^/\v .u ^ y^L.:;.: - ' 'Pteinapd^;---,. ,£ v/r-;-. r.ci: 

taurine. - 

V , .no i^.*>6>9»^?at:foodst^ 

7-^:;. 'c-'i e5:in'b?-^i;%r :.\ . --i-.vIyGOpei^foc! gm>.;;:: Tirh' v-n,:., 



25 
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.alpha!Ttac9phe?ol: ) f^im 23lU/40'0kcal' ■ 
- .ascoibate;^ ,p; i V. -. :j,fiom SmgiTccal 

beta-carotene: ftom 0.01mg/400kcal 

...lutein::. r [... . fiom 0.05mg/400kcal 

teurineri . .%/'.from.80!ng/400keal ' 
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33. ^**<>8oracatfoodstuffasciaimedinclaim32furtherco.pri^^^ 

^comsat^^n:4f-6om-0Mm8/4mcalr . P 8'ycopeneat 



0- 



— } ;n; 



tit c 



jj";/;:;; 1;.;.- .---FiJ? -irr^A ?i;>3"''/v 
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•FIG.1 



INCREASE IN VITAMIN E PLASMA STATUS IM 
DOGS THROUGH SUPPLEMENTATIOrv^^H sotu/^^^^^^ 
AND 100 lUMOOkcal OF VITAMIN E 




^ 2 3 W1 

WEEKS AFTER SUPPLEMENTATION 



50 IU/400kcal 

B 



100 lUMOOkcal 
— ♦ 



RAW 
DATA 



E 6.5 



FIG. 2 

VITAMIN C PLASMA STATUS IN CATS REFLECTING 
DIETRY VITAMIN C SUPPLEMENTATION 




14 21 
NUMBER OF DAYS AFTER SUPPLEMENTATION 



2 0mg/400kc al 27 mg/400kcal 35mg/400kcal 58mg/400kcal 
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G. 3 



VITAMIN E PLASMA STATUS IN Q ATS REFLECTING 
DIETARY VITAMIN E SUPPLEMEI^TATION 




NUMBER OF WEEKS AFTER SUPPLEMENTATION 



34IU/400kcai 
. » 



LABRADORS 



-FIG., 4 
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